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THE TREATMENT OF SELECTED CASES OF CHRONIC CATARRHAL DEAFNESS 

BY X-RAYS' 

By FREDERICK W O’BRIEN, A B , M D , Boston 


A REFERENCE to the treatment of 
catarrhal deafness and head noises 
by \-rays occurs as early as 1Q04 m 
a paper by Joseph Beck (1), of Chicago 
The patient was a woman of 51 who, after 
four months of conservative treatment for 
what her physician diagnosed as a chrome 
catarrhal condition of the middle ear, was 
submitted to an ossiculectomy Only par- 
tial rehef of the ear noises followed She 
was then given \-ray treatment to the ears 
for about three weeks without the slightest 
rehef, whereupon radium was applied di- 
rectly to the tympamc cavity every day 
for about six weeks with equally poor re- 
sults No mention was made of the \-ray 
factors 

In 1906 Diomsio (2) reported 20 cases 
treated by \-rays, the patients suffenng 
from chrome suppurative inflammation of 
the middle ear Sixteen of these cases were 
cured, he states The heanng of many of 
them also improved 

From that tune on many papers ap- 
peared m the hterature describmg the ef- 
fect produced by x-rays or radium on im- 
paired heanng and tmmtus Desjardms 
(3) reviewed cntically some fifty which ap- 
peared up to 1930 and concluded that irra- 
diation may mfluence tmmtus espeaaUy 
and sometimes also exert a favorable action 


' Presented before the Padiologtcal Society of No: 
^enca at the Twenty second Annual Meeting 
CmcinaaU, Nov SO-Dec 4. 1936 


on heanng The crudity with which some 
of the treatments was often conducted 
must, he beheved, undoubtedly accoimt 
for a certain proporbon of the failures 

The cases here recorded were all exam- 
ined by a single otologist and the diagnoses 
made of chrome catarrhal or secretory deaf- 
ness No case of chrome suppurabve 
middle ear disease or otosclerosis was 
treated knowingly Each case was re- 
ferred only after £dl the customary otologi- 
cal-therapeubc procedures had been prac- 
bsed mthout avail Each pabent had 
the commonly accepted heanng tests of 
whispered and spoken voice, tuning forks, 
and a modified Rume before and after the 
\-ray treatment senes 

The same x-ray formula was used in the 
entu-e senes and the physical set-up was 
checked at frequent mtervals to keep the 
radiabon idenbcal as far as could be 

From 1929 to 1935, mdusive, 140 pa- 
bents were treated Of this group, 73 were 
improved as to heanng and tmmtus, 65 
were unchanged, and two were made worse 
In the unchanged group are mcluded 14 
cases on which there was no adequate fol- 
low-up 

Of the improved group, 67 had nme 
treatments to each ear and six received 
only eight treatments Smee all of these 
pabents showed improvement and only 
four cases of the total group who received 
less than nme treatments sheuved improve- 
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ment, I have designated nine treatments as 
the acceptable course or cycle 

There were 20 patients of the 51 followed 
and classified as ummproved who had mne 
treatments each The remainder had as few 
as two treatments and none more than si\ 
There were 20 cases of the 140 who had 
tinmtus Eighteen of these were m the un- 
proved group the other two are the only 
ones of the enbre senes that had mne treat- 
ments who were reported by the otologist 
as havmg been made worse by \-radiation 
Acceptmg a cycle of nine treatments as 
the optimum, approximately 78 per cent 
who received it were benefited No patient 
has been followed less than a year, the ma- 
]onty for more than three years, and some 
as long as five years 

The audiometer was not used because at 
the beginmng of this work one was not avail- 
able It has nghtly been said “The 
ability to hear the human voice is, after aU, 
the most essential cntenon of the heanng 
abihty ” A psychic element, I beheve, can 
be ruled out as playmg any major part m 
the improvement in a group as large as this 
that has been checked by a competent 
aunst and followed as long A comparable 
nse m voice test from 1/20 W 1/20 to 
20/20 W 20/20 from 1 ft V 1 ft to 20 ft V 
30 ft , foUowmg x-ray therapy in a substan- 
tial group of cases should not be charged to 
acadent or psyche 

There were six patients treated m the 
age group one to ten, 15 m the age group 
ten to twenty, 52 m the age group twenty 
to thirty, 33 m the age group tlurty to 
forty, 21 m the age group forty to fifty, 
and 13 m the group over fifty years of age 
The youngest was aged two and one-half, 
the oldest sixty-nme years, about equally 
divided among males and females 

The much abused tonsil did not seem to 
play a duect part m the benefiaal outcome 
of x-radiation of these cases Forty-eight 
of the improved group of 73 had had ton- 
sillectomy from one to twelve years before 
x-irradiation Of the 20 patients m the 
tuumproved group who had the optmum 
cycle of x-ray treatments, 14 had had ton- 
sillectomy 



Fig 1 


The x-ray factors employed were as 
follows 145 kv , 5 ma , 0 25 mm Cu and 
1 mm A1 filter, 50 cm distance, 15 X 15 
cm field, 5 minutes’ duration, about 90 r 
m air to each ear-field at one sittmg and re- 
peated at weekly mtervals for mne treat- 
ments A large field with the hypotenuse 
of the two nght-angles extending from 
nares to mastoid tip (Fig 1) was chosen 
dehberately to include the nasopharynx, the 
course of the eustachian tube, the mastoid 
and ear structures, because of the accepted 
relationship of lymph adenoid tissue and 
infection to chrome catarrhal deafness and, 
at the same time, to mclude the ongm and 
distribution of the eighth nerve and its 
commumcations m the temporal bone for 
possible neural stimulation 

How x-ray therapy brmgs about im- 
provement in cases of chrome catarrhal 
deafness may always remam m the realm of 
controversy As a matter of chmeal expe- 
rience, I do not think it is necessary to go 
to the extreme of discussing the improve- 
ment as seen m these cases, as did Stokes 
(4), on the basis of the electrical theory of 
matter He beheved that electromc eqm- 
hbnum was the govemmg factor m meta- 
bohsm and that deafness could be cured 
readily b}"- electromzmg the pitmtary and 
auditory regions by small “lonizmg doses’’ 
of roentgen rays His dosage seemed m- 
fimtesunal McCoy (5), who followed his 
method and reported a mixed group of 
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deafness cases, states “mether there is 
penetration to the pituitar)’- gland is a ques- 
tion, but that some change takes place m it 
IS given food for thought by the alteration 
in blood pressure ” This statement was 
based on tn o cases 

Jar\ns (G), in reporting his senes of cases, 
seemed much more rational He found 
that the type of patient subject to frequent 
head colds with more or less constant ca- 
tarrhal discharge of the throat and frequent 
mter\'als of stuffiness in the ear, ivith an 
accompanjnng impairment of lieanng, re- 
sponded best to the use of roentgen ra>^ 
In these mdmduals he often found the m- 
fenor and middle turbinates increased in 
size, Ijmphoid nodules present on the pos- 
tenor pharyngeal wall, and often a promi- 
nent band of lymphoid tissue runmng up 
either side of the pharynx just postenor to 
the tonsillar pillar A study of the lym- 
phoid tissue in the throat following the use 
of roentgen rays showed that in 48 hours 
It markedly decreased m size and redness 
and, with it, the catarrhal discharge from 
the throat His dose was so small that 
he did not beheve it could affect the lym- 
phoid tissue but influenced, rather, the 
bactenal content of the throat 

Lymph adenoid structures are highly 
radiosensitive and the response of chronic 
inflammation to x-irradiation now seems 
well estabhshed Bactena which in vitro 
will stand enormous doses of radiation, lose 
their vumlency m vivo The softemng ef- 
fect of x-radiation on scar tissue foUoiving 
the operation for breast cancer, which en- 
ables the adhesions m the neighborhood of 
the axilla, the result of the operation, to be- 
come stretched, and on scar tissue follow- 
ing bums and keloid formation generally, 
IS commonplace 

If deafness is due to fibrous tissue which 
may be comparatively small m amount, 
binding together the ossicles which trans- 
mit the vibration of the drums to the au- 
ditory apparatus, it is reasonable to be- 
heve that the x-rays may hkewise affect the 
inflammatory exudate which gradually be- 
comes adhesive in quahty and attaches it- 
self to the ossicles 


On tlie otlicr hand, nerve tissue stands 
at the otlier extreme and is considered 
radioresistant The beneficial effect of \- 
radiation on tlie sympatlietic nenmus sys- 
tem, however, has been affirmed repeat- 
edly The anesthetic effect of roentgen 
rays on nen^e pam is a common expenence 
Improvement in both sensory and motor 
phenomena occurs in sjmngomyeha 

Richardson (7) believes that the neural 
stimulating dose, as he calls it, has a place 
m the treatment of deafness, and especially 
tinnitus His dosage factors are 50 kv , 
S ma , 24 in distance, 1 mm A1 filter, 12 
seconds, distnbuted over the entire head 
through four portals of entrance He 
states that it nearly always quickly relieved 
the tinnitus aunum, furtliermore, he 
could not discover that the onginal path- 
ology plaj's the obviously determimng r61e 
wilii its effect on the effiaency of the treat- 
ment Improvement in heanng, when it 
occurs, is either astomshingly immediate 
or is delayed for some time, becoming 
apparent only after several treatments, 
the gam is apparently a progressive senes 
of steps His records, based on 600 cases, 
show improvement from a shght degree to 
a complete cure, m not less than 60 per 
cent of a mixed group of cases The fact 
that the auditory nerve differs from the 
optic and olfactory nerves m hainng a pe- 
npheral as well as a central ongm, Richard- 
son beheves may have a bearing on the im- 
portance of the neural effect of radiation 

CONCLUSIONS 

1 Seventy-three cases of chrome ca- 
tarrhal deafness of a group of 140 of vary- 
ing degrees of deafness were improved by 
roentgen-ray treatment 

2 Eighteen patients with tinmtus in a 
group of 20 were cured 

3 Mffiat IS beheved to be an optimum 
cycle based on certain definite x-ray factors 
is described 

4 Sixty-five cases were unchanged and 
two were made worse by x-irradiation 

5 No case of nerve deafness or oto- 
sclerosis was treated 
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PlTUlTARy AND ASSOCIATED HORMONE FACTORS IN CRANIAL GROWTH AND 
DIFFERENTIATION IN THE WHITE RAT A ROENTGENOLOGICAL STUDY* 

By HECTOR MORTIMER. MB , FRCS (Ed) (Tor), jVonlreal, Canada 

From the Department of Biochemjstrj", McGill University, Montreal 


I N man, m a large proportion of cases 
m which the cranial skiagram gives evi- 
dence of cramal dysplasia, there is 
found, clmically, evidence of past or pres- 
ent disturbance of pituitar)'- function either 
durmg the groivth penod, subsequent to it, 
or throughout hfe Such disturbance, 
whether it be on the side of hyperfunction, 
hypofunction. or a period of the former 
followed by a phase of the latter, we shall 
desenbe under the general headmg “Pitui- 
tary Dysfunction ” By cramal dysplasia 
we mean sueh abnormality in form or struc- 
ture that the skull can be regarded as "mal- 
formed,” the degree of this bemg subject 
to wide vanation, rangmg from a propor- 
tion and structure which cannot be re- 
garded as outside the zone of supposedly 
normal vanation, to gross deformity 
Thus, the skull may be proportionate in its 
component parts and structure, the abnor- 
mahty lymg m its being too large or too 
small for the sex and age of the patient , the 
facial component may be disproportionate 
to the size of the bram-case through over- 
growth or underdevelopment of either the 
former or latter , the component parts of the 
face, respiratory and masticatory, may be 
disproportionate one to the other, from 
overgrowth or underdevelopment of either 
There may be such a calvanal contour as is 
abnormal for the sex or age or even for the 
stock to which the mdmdual belongs The 
bram-case may be abnormal m thickness or 
density, or its normal architectural struc- 
ture, of three tables, may be lost to a lesser 
or greater degree 

Clmically, from such a correlation be- 
tween cramal dysplasia and pituitary dys- 
function, a causal relationship may be pre- 
sumed between them, nevertheless, the 

‘ Presented before the Radiological Society of North 
^enca at the Twenty first Annual Meeting at 
^troit, Dec 2-6, 1935 R.eceived for publication 
Aug 4 1936 


need is felt of expenmental evidence to 
demonstrate the influence of pituitary hor- 
mones on cranial size, form, and structure 
For this reason it was deaded to examine 
roentgenologically the crania of rats treated 
with various relatively highly punfied 
pituitary hormone-fractions 

Against the disadvantage of the fact that 
the rat cranium has not been the subject of 
any extensive study by cramologists may 
be set several distmct advantages, the rat 
of the Wistar stock is stable morphologi- 
cally, it IS m wnde use for expenmental pur- 
poses, its skuU in many ways shows a pat- 
tern of growth not unlike the human, and 
there is a well marked difference to be seen 
m size and proportions between the male 
and female crania But the chief advan-* 
tage lies in the fact that the same animals, 
studied radiographically, have been mves- 
tigated physiologically by a number of 
workers whose findmgs are available for 
confirmation or control of x-ray findmgs, 
espeaally is this true of animals that have 
been the object of calaum metabohsm 
studies and m which the daily output of cal- 
cium, and the balance, is known over rela- 
tively long penods 

There are certam advantages m mvesti- 
gating this problem by a roentgenologic 
method, the chief bemg that observations 
and conclusions drawn from it are directly 
transferable to the dmical field of human 
radiology In this latter, cramometry so 
far is m very shght use m the hvmg patient, 
whereas cramal skiagraphy is almost a rou- 
tme procedure and gives, m addition, im- 
portant information not available to the 
cramometnst of the hvmg patient, namely, 
a relatively accurate impression of the 
thickness of the skull and of its architec- 
tural structure 

There are, however, considerable roent- 
genologic difficulties to be overcome m 
studying the rat cramum In size it is 
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architectural structure and density of tlie 
bone at different sites Altliough this can 
be achieved by radiographic and photo- 
graphic processes being maintained con- 
stant, it IS desirable in all cases that one 
should be able to check on sucli constancy 
To permit of tins there is placed upon the 
cassette, mth the cramum, a penetrometer 
of 99 9 per cent pure cast aluminium, which 
measures 41 25 mm long by 3 55 mm 
wide The 11 steps range from 0 5 mm in 
thickness, by mcrements of 0 5 mm , to 10 
mm , except in the last three steps, in 
which instance the increment is 2 milli- 
meters The skiagram of this gives not 
only a measure of the absolute density, but 
show's whether or not two given skiagrams 
are comparable — an essential in comparmg 
the skiagram of a treated animal wnth its 
control 

The Rat — This department colony w'as 
started in 1928 from 13 pairs of Wistar 
rats, and at the time this w'ork was done it 
numbered about five thousand rats, about 
one thousand of which had been hypo- 
physectomized The females are used for 
breedmg at about the tenth week of hfe, be- 
mg discarded when they show low fertihty 
or poor condition, the males are mated at 
about twelve weeks, and contmue m use 
until about eighteen months old, when they 
usually begm to show such signs of age as 
harshness and yellowmg of the coat For 
general laboratory purposes a rat is consid- 
ered “adult” when about three months old, 
although sexually the females mature, on 
the average, anywhere from the forty-fifth 
to the sixtieth day of hfe, and cases of ma- 
turity have occurred as early as the 
thirtieth day 

The average fitter is about six pups, but 
16 has been recorded and the lowest has 
been two The young are allowed to suckle 
for the first month of hfe, although they 
begm to eat cage food as early as the 
twelfth day The diet was ongmally a 
modified McCollum diet, later, “Punna" 
dog chow only has been given 

On the average 10 htters are bom daily, 
givmg a yearly buth roll of about 20,000 
rats, which, with a constant population of 


about 5,000, means a yearly consumption 
of 15,000 animals A large part of this rep- 
resents animals used about the twenty-first 
day m tlie assay of "matunty” (pituitar}') 
hormone, A P L and for the Aschheim- 
Zondek test Ketogenic hormones are as- 
saj'ed on animals of about forty days of 
age, w'hile for somatotropic, thyreotropic, 
and adrenotropic hormones rats slightly 
older or about 100 gm of w'eight (GO-90 
days) are used, sucli animals hamng been 
hj'pophysectomized about a month pre- 
viously For assay of the last three pitui- 
tary hormone-fractions, the hypophysec- 
tomized rat is routinely used 

We think it desirable to give the fore- 
going facts about the colony, since they 
have an important influence in the growth 
of the normal animal, and it enables other 
w'orkers to compare our matenal with their 
own The speaal needs of this laborator}' 
are the reason why the rats, whose cranial 
skiagrams appear in the plates, are for the 
most part “young adult” animals, and 
there may appear to be a lack of what, else- 
where, may be regarded as, anatomically, 
fully grown adults We have found, how- 
ever, that our growth curve closely paral- 
lels those given by Donaldson (3) for the 
Wistar colony 

Radiographic Expression of the Morpho- 
logical Changes in the Skull of the Albino 
Rat during Normal Growth — Of the 232 
rats m which the cramal skiagram has been 
studied by the above techmc, 44 were nor- 
mal controls, 12 of them bemg females 
They ranged m age from one to 13 months, 
and were selected by size and weight as 
representative of the average m the colony 
at vanous stages of growth In the illus- 
trations, only males are shown, smce m the 
rat not only is the male skull larger (1), but 
also, as m man, as full adult growth is at- 
tamed, it becomes more markedly differen- 
tiated The nasal bones are longer, muscu- 
lar attachments are more strongly de- 
veloped, particularly the supra-orbital 
ndge and its posterior prolongation from 
which the temporahs muscle finds origin 
and which is homologous to the supenor 
curved Ime of temporalis attachment m 
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' small, even m a fully grown male at the 
age of one year the cramum measures m 
total length only about 43 mm , while its 
height IS only about 11 5 mm (1) Thus 
m emplo)ung the techmcal equipment used 
m man it is very difficult to secure struc- 
tural detail comparable to that seen m the 
human cramal skiagram The question of 
placmg the cramum for a true lateral view 
IS also difficult 

Technic — In the prehmmary study only 
dissected crama were used The ammal is 
killed, the lower jaw disarticulated, and all 
soft tissues removed from the snout and 
bram-case by immediate dissection If 
this IS begun m front, at the base of the 
upper masor teeth, the soft tissues down 
to the periosteum can be swept upward and 
backward off the snout and vault, clearmg 
the orbits and zygomatic fossae simultane- 
ously en masse, m the same way the hard 
palate and the base of the skull can be 
cleaned The skuU is then sawn longitu- 
dmally mto two exact halves by means of 
a thin disc saw on the dental engme This 
IS first earned one saw thickness to the left 
of the suture between the nasal bones so 
that the septum remams mtact on the 
nght half-cramum, and, at the level of the 
frontonasal suture, it is made to cut the 
serrations of the suture between the two 
halves of the frontal bone It travels back- 
ward along the sagittal suture, spreadmg 
the digitations so that there is no difficulty 
in keepmg the exact imdhne, the cut ends 
at the foramen mag^num On the palatal 
aspect the saw enters between the masor 
teeth and divides the hard palate, one saw 
breadth to the left of the middle hne At 
the postenor nares it enters the body of the 
pre-sphenoid exactly m the middle hne, 
divides the ethmoid, pre-sphenoid, basi- 
sphenoid and basi-ocapital bones to the 
foramen magnum The bram is removed 
and the two halves of the skull dehydrated 
m alcohol for 12 hours and allowed to dry 
The two halves of the mandible are sepa- 
rated, cleaned, and sumlarly treated Both 
halves of the aamum and jaw are skia- 

^S^was found that the modem fast, 


double-emulsion x-ray film was qmte un- 
smtable for the radiography of the dis- 
sected cramum, the gram is relatively 
coarse and the effect of this is mcreased by 
the double emulsion These facts cause 
considerable lack of detad-defimtion m the 
subsequent enlargement, for these skia- 
grams can be studied adequately only when 
enlarged about three to five times It was 
ultunately found* that a fine grain emul- 
sion, such as IS used m mmiature cameras, 
Du Pont “Micropan” or Eastman “Pana- 
tomic” negative film, gave excellent results 
This is loaded m thin hght-opaque paper 
cassettes, low kilovoltage (below 40 kv), 
15 ma , with an exposure of about aght 
seconds became a standard techmc The 
anode-film distance was 15 mdies and a 
Westmghouse Ime-focus* tube was used 
Development was five mmutes m Eastman 
x-ray developer (D-19-B), all processmg 
solutions bemg held at 18° C by a thermo- 
stat operated by a Black (2) rday This 
techmc gives an x-ray film of excellent con- 
trast, freedom from gram and fine detail, 
from which a copy-negative is made on 
fine-gram film, usmg a Leica camera cnti- 
cally focussed by means of a shdmg focus- 
smg copy attachment The camera is at a 
constant distance from the illuminator so 
that the relative sizes of crama are pre- 
served Exposure is constant and develop- 
ment IS for 10 mmutes, m fine gram de- 
veloper (Eastman D-76), at 18° C En- 
largement is on paper or "Transhte” film, 
film-paper distance is constant as are both 
exposure and development, which are 
measured m seconds by metronome Thus, 
throughout the whole standard process, as 
nearly as can be achieved, the only variable 
that occurs is that of density of the mdi- 
vidual cramum 

The Penetrometer — In the skiagram it is 
essential to get an accurate impression, 
not only of cramal size and relative pro- 
portion of snout to bram-case, but also of 

5 We wish to acknowledge our indebtedness to Mr 
W S Trotman of the Eastman Kodak Co of Canada 
for his help m expenmentmg with a large senes of 
emulsions 

* Supplied by the generosity of the Westmghouse X* 
ray Company Inc New York City 
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and upwardly mclmed plane of the inter- 
parietal bone It consists of two light 
tables of bone separated by numerous 
trabeculse, the diploic table bemg thick 
and richly vascular Antenorly, this table 
IS abruptly pmched off at the interpanetal- 
panetal suture This pomt marks tlie Ime 
of attachment of the tentonum cerebelli 
on the inner surface 

Forward of this the calvana is seen to be 
composed, as it were, of three arches (No 
16, Fig 1) The first is formed by the 
parietal bone and its anterior end mdicates 
the site of the paneto-frontal suture If 
skiagrams No 16 and No S6, in Figure 1, 
are exammed with a loupe, it will be seen 
that the mner table is denser, more com- 
pact than the outer, and that the rmddle 
table m this bone is less well developed 
than elsewhere m the calvana, so that the 
panetal bone, at the top of the arch, pre- 
sents m the skiagram the appearance of the 
outer table bemg almost directly applied to 
the mner In the fresh state, ^e bone 
when looked at from above shows no vessels 
and is almost translucent In the rat this 
segment is the thinnest part of the calvana, 
]ust as m man the calvana is thinnest at 
the panetal emmence 

The middle and antenor “arches” m the 
calvana! outhne are formed by the frontal 
bone, the postenor end of the rmddle arch 
bemg the frontopanetal suture, while the 
antenor end of the antenor arch is at the 
frontonasal suture At the junction of 
these two arches is the postenor of two di- 
ploic expansions whose presence m the 
frontal bone make it the most nchly vas- 
cularized component of the calvana The 
area of bone m which these two expansions 
he IS comparable to that m which is de- 
veloped the frontal smus m man, the region 
of the frontal bone adjacent to the fronto- 
nasal suture and the supra-orbital ndge 
When a freshly dissected rat cramum is 
viewed from above (Fig 2) it is seen that 
the frontal bone has three vascular areas 
separated by two relatively avascular 
parts The most postenor is adjacent to 
the frontopanetal suture, the antenor to 
the frontonasal suture, while the middle is 



Fig 2-A Vascular anatomy of the rat cal- 
vana Bones I P , Interpanetal, P , panetal 
F , frontal , N , nasal Sutures A , mterpane- 
tal-panetal, B , fronto-panetal, C , interpanetal, 

D , interfrontal, E , frontonasal Vessels 
12 4, para sutural diploic vessels, 3 , orbito- 
frontal diploic vessels "C,” "Supra ciliar>’^’ 
canal, "R,” temporal crest 

directed from the midlme outward and 
somewhat forward , by means of a foramen 
there is communication between the vessels 
of the frontal bone diploe and those of the 
orbital cavity This is the largest vascular 
foramen to be seen on the extenor of the 
rat cramum, it hes under cover of the 
supra-orbital ndge, about the imdpomt of 
the orbital cavity It is found m the great 
majonty of young animals, but there is a 
tendency for it to be obhterated, especially 
m male animals, m which development of 
the supra-orbital ndge is mcreasmgly 
marked with advancmg age It is to be 
considered as a homologue of the supra- 
cihary canal m man of which anatomists as 
a rule do not give extensive descnption 
LeDouble (4), however, states 

“One minute onfice, situated at the base of 
the mcisura, or of the supra-orbital foramen, 
IS the ongm of a canahculus whose course de- 
pends on the size of the frontal sinuses When 
these do not extend vertically above the 
ophyron and, laterally, more than 1 5 cm 
from the median hne, the canahculus arises 
vertically and, after a very sinuous course, 
loses itself m the diploe, which separates the 
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Fig 1 Norma] controls No 10 age 31 
da>s, weight 60 gm male No SO age 40 
dajs, weight 128 gm male 


man, but the chief difference is found in 
the greater development of the supra-orbi- 
tal bar which increases the acuteness of the 
fronto-nasal angle and the more marked 
development of the frontal sinus homologue 
behmd it 

Comparative Anatomy of the Rat Cranmm 
as Seen m the Skiagram — Postenor-mfen- 
orly (No 16 and No 86, Fig 1) is seen the 
tympamc bulla, the three semicircular 
canals and between those the denser pet- 
rous portion of the temporal bone m which 
can be distmguished the bony canal of the 
cochlea Superimposed upon the shadow 
of the tympamc bulla anteriorly can be 
seen the synchondrosis between the basi- 
occipital and the basi-sphenoid bones, 
which forms the landmark m dnlhng the 
basi-sphenoid m the operation of hypo- 
physectomy by Selye’s (6) modificahon of 
Smith’s method, the trephme being placed 
]ust anterior to it There is no sella turcica 
m the rat, the pituitary gland lying upon 
the basi-sphenoid about the level where the 
shadow of the tympamc bulla cuts this bone 
More antenorly is seen the synchondrosis 
between the basi-sphenoid and pre-sphen- 
oid, at the anterior end of which bone is 
seen the shadow of the optic foramen 
Vertically above the middle of the pre- 
sphenoid IS the broad attachment of the 
posterior root of the zygoma from which 
this bone sweeps forward and downward 

In front and above the optic foramen is 
seen the cribriform plate of the ethmoid 


and the inverted U-shaped shadow of the 
antenor root of the zygoma Below the 
former is the alveolar process of the max- 
illa bearing the three molar teeth, the roots 
and pulp cavities of which show clearly 
The first molar erupts about the runeteenth 
day, the second about the twenty-first day, 
while the third erupts about the thirty- 
fifth day In No 16 it is apparent that the 
third molar is not quite completely formed 
and IS only partially erupted As Donald- 
son (3, p 52) pomts out, “Owing to the 
lack of prease data, no exact comparison 
can be made with the eruption of the corre- 
spondmg teeth m man Nevertheless, the 
masors and first and second molars m the 
deciduous dentition of man do erupt at 
about the equivalent ages (? e , thirty tunes 
the age m the rat) while the relation of the 
age of erupbon of the third molar (the 
‘wisdom tooth’) to that of the second mo- 
lar IS similar m the rat to that found for 
these teeth m the permanent denbbon of 
man ’’ A wide diastema separates the mo- 
lars from the masor teeth, which erupt from 
eight to ten days after birth, are rootless, 
and grow throughout life at the average 
rate of 2 2 mm per week m the upper, and 
2 8 mm m the lower masors (Donaldson) 
The upper masors are strongly curved and 
form a large segment of a circle The an- 
terior surface of the tooth is both thicker 
and denser m the skiagram than the pos- 
terior, due to its bemg composed of dentm 
and enamel, while the posterior is dentm 
and cementum The tooth is largely hol- 
low and the gradual tapermg of its waU to a 
fine pomt at the proximal end of the tooth 
or “root” IS charactensbc of the normal 
Posterior to the shadow of the semicircu- 
lar canals is that of the ocapital condyle, 
which is lateral to the foramen magnum 
Superior to this is the supra-ocapital bone 
which forms an angle with the mterpanetal 
bone 

The calvaria is of much importance m 
this study and the charactensbcs of its 
components can be recognized aheady at 
the first month (No 16, Fig 1) From be- 
hmd forward, the cramal vault is composed 
of three bones First is seen the forward 
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Fig 3 rig 4 

Fig 3 Normal controls No 80. age 40 days, weight. 128 gm , male No 82, age 97 days, weight, 

Fi^4 ^Ndrmal controls No 82, age 97 days weight 193 gm , male No 81 age 170 davs, weight, 


266 gm male 

throughout, at this age, is very poorly cal- 
cified, as are the teeth, and there is no 
great difference in density between inner 
and outer tables of the skull 

By the sixth week (No 86, Figs 1 and 3), 
a marked change has taken place There 
has been a rapid increase m size, not only 
m the bram-case, but to a relatively even 
greater extent in the snout, both antero- 
postenorly and vertically, the height of 
the skull above the molar teeth has 
markedly mcreased Thus, the outlme of 
the calvana is considerably straightened out 
and this has been contnbuted to by the 
pull of the nuchal muscles on the occipital- 
interpanetal angle, associated with mcreas- 
mg use of the jaw, also, the teeth are 
larger and better calcified There has been 
a well marked mcrease m density of the 
calvarial inner table, and a marked m- 
crease m size of the frontal smus homo- 
logue That the skull has also flattened m 
the transverse direction can be seen by the 
nse, toward the vertex, of the Ime of den- 
sity which runs downward and backward 
from the region of the frontal smus homo- 
logue, and which is caused by the mcrease 
m growth of the temporal crest This is 
better seen mcompanng Fig 3, No 86, with 
No 82, where the temporal Ime has risen 
to a position just below the calvarial 
shadow At this age, three months, the 


facial part of the skull has still further 
gained upon the bram-case in vertical 
height The inasor tooth is very much 
larger and better calcified, the vault of the 
skull, except m the parietal region, where 
a little dome-effect remains, is practically 
straightened out, and there is seen the be- 
ginnmg of angulation at the frontonasal 
angle, with a simultaneous mcreasmg den- 
sity at the root of the nose and a progres- 
sive enlargement of the anterior component 
of the frontal smus homologue 

These changes are seen to have progres- 
sively mcreased by the sixth month, at 
whidi date (No 81, Fig 4) the greatest 
vertical height is seen over the molar teeth 
The angulation m the frontonasal region 
is more marked, the bone is denser, and the 
frontal smus homologue proportionately 
larger, while by the end of the first year of 
life (No 12, Fig 5) it becomes evident that 
the chief differentiation change m the rat’s 
cramum is related to mastication The 
snout is at least half the mass of the total 
skull, and there has been built, to meet this 
physical need, a dense supra-orbital bar 
The pomt of junction of the relatively 
hght bram-case with the powerful snout 
has been strengthened, not only by the 
mechanical means of angulation at the 
pomt of maximum stram, but by the rem- 
forcement of this area by an mcreased den- 
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two tables of the anterior aspect of the bone 
When the frontal sinuses are very extensive, it 
penetrates honzontally into the roof of the 


canal ’ Of 105 adult skulls, I found it 
present m 72 ” He found it constantly 
present m the fetal skuU 



"Supra-ciliary" Canal. 


Fig 2-B 



Fig 2-C The frontal-sinus homologue 


orbit, on the endocranial table of which it runs 
as far as the neighborhood of the orbital fora- 
men, where it bends to course along the 
antenor wall of the smus in which it opens at 
a variable height, unless it opens on the ex- 
ternal aspect of the frontal bone ” 

In 614 arches (307 skulls) d’Este found 
this canahculus missmg in only 26 It m- 
cludes a small nervous filament arismg 
from one of the end branches of the supra- 
orbital nerve and which is called m Ger- 
many “the nerve of Kobelt ” 

Accordmg to Ward (5), this notch con- 
stantly presents the onfice of the canal 
which transmits nutrient vessels upward 
mto the substance of the frontal bone It 
IS often of considerable size, sometimes 
double It generally remams pervious m 
adults and may be called the ‘snpra-cthary 


In the deer, where there is no frontal 
smus, this area of the frontal bone forms 
the boss of the hom, and here the foramen 
is multiple and large m size, the same is 
true m the ox, where the frontal smus is ex- 
tremely extensive In the rat, as the skia- 
gram of the normal animal’s growth is fol- 
lowed m this area, its functional signifi- 
cance will become apparent 

We regard, therefore, these two expan- 
sions of diploe as homologous to the hu- 
man frontal smus, although they have no 
commumcation with the nose and contam 
only a rich vascular marrow (Fig 2-C) 

This vascular arrangement m the frontal 
bone m the rat makes possible the marked 
changes which take place m this region m 
growth, changes which depend on the 
great functional activity of the maxillas 
and mandible 

At the end of the first month of life the 
cramal skiagram shows (No 16, Fig 1) a 
typically infantile condition As m man 
m infancy, the bram-case is relatively large 
and the snout (face) small The greatest 
vertical height is behmd, vertically above 
the spheno-occipital synchondrosis The 
calvaria is curv’^ed, not only anteroposte- 
norly but also transversely The bone 
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they continue to gam until the weight is 
about double tliat at the tune of operation 
This estimate of “gro'^” based upon 
gam m weight, the nature of tlie groY^Ji, 
which characteristically follows hjiioph^'s- 
ectomy, becomes endent from study of the 
skiagram and measurement of the skull 
The skiagrams m Figure G, Nos S95-^ 
and B, are enlarged one and one-half 
times, B, the control animal, is normal m 
size for a female m the eighth month of 
life The magnification m Figure 1 is the 
same and, if 895-^1 is measured from the 
supra-ocapital-mterpanetal suture to the 
tip of the nasal bone shadow, it null be 
found to be considerably shorter m this di- 
mension than its control But, on the 
other hand, it is considerably longer than 
No 16 (Fig 1), the length of which is nor- 
mal for a rat of 31 days, although 895-^ 
was hj’pophysectomized on the twentieth 
day of hfe when, it is to be presumed, its 
cramal length was less than No 16 meas- 
ures The cranial length of S95-A is equal 
to that of No 86, which is 46 daj’S old If 
a cun'’e is constructed from the figures 
given by Donaldson for naso-ocapital 
length, from the twenty-third day to the 
tenth month, the values bemg multiphed 
by 2 5, it becomes endent that the control 
animal at 223 days of age has a total cramal 
length m agreement with Hatai’s figures, 
whereas, the hypophysectomized animal’s 
naso-occipital length would have, on such 
a curve, a value correspondmg to an animal 


of 64 days of age The skull of tlie animal, 
h^Tiophysectomized on the twentieth day 
of life, has ver}’^ evidently grown in length 
Compared nnth the control S95-5, meas- 
ured on the skiagram, it shows a retarda- 
tion m cranial length of 14 per cent Also 
on the skiagram, the cranial height, taken 
abme the ocapito-sphenoid synchondro- 
sis, is the same m botli animals, but, an- 
teriorly, measured vertically above the 
first molar tootli, there is retardation m the 
animal operated upon, of 16 per cent The 
most striking fact that becomes evident, 
however, is that, while the h}q5ophysec- 
tomized animal’s skull has grown it has re- 
tained the early infantile proportion of 
snout to bram-case If one compares it 
with Nos 16 and 86, its outlme resembles 
much more closely the former than the lat- 
ter It IS clear that tlie bram-case has suf- 
fered less than the facial part of the cra- 
mum or, m other words, that there has been 
a more marked failure m differentiation 
than m growth From our study of the 
normal rat crania we have seen that differ- 
entiation m growth chiefly subtends the 
function of mastication, thus, when differ- 
entiation IS chiefly affected its immediate 
reflection appears m the masticatory ap- 
paratus 

Measurement of the actual crania con- 
firms these observ^ations and demonstrates 
the smgular nature of the change In 
Table I, Hatai’s maximum, mean, and 
minimum cramal dimensions are given for 


TABLE I — CRANIAL DIMENSIONS OF HYPOPHYSECTOMIZED AND CONTROL FEMALE RATS 
COMPARED WITH HATAl’S MEASUREMENTS FOR NORMAL FEMALES 


1 Total cranial length 

2 Fronto-occipital length 

3 Nasal bone 

4 Cramal height 
6 Cramal width 

6 Upper mcisor (extra alveolar at 8 months) 

7 Loner incisor (at 8 months) 

8 Upper diastema (at 8 months) 

9 Loiver diastema (at 8 months) 

1 End of occipital to tip of nasal bone 

2 End of occipital to frontonasal suture 

3 Frontonasal suture to tip of nasal bone 

4 Perpendicular height above ocapito-sphenoid 

5 Width at postenor z> gomatic roots 


Maxi 


Mmi- 



mmn 

Mean 

mum 

895 13 

895 A 

44 6 

41 6 

38 9 

43 6 

36 5 

28 2 

26 4 

24 9 

26 5 

235 

17 8 

16 7 

14 4 

17 0 

13 0 

12 2 

11 1 

10 3 

11 0 

110 

16 2 

16 1 

14 4 

15 25 

16 0 


9 0 


8 0 

60 


12 0 


12 0 

80 


12 6 


12 5 

10 0 


7 0 


7 0 

40 


synchondrosis 


Retarda 
tion Per- 
centage 
161 
114 
24 0 
ml 
ml 
2S0 
34 0 
20 0 
430 
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Fig 6 

Nonnal controls, males 


No 81, age, 170 days, weight 266 gm 


Fig 6 

No 12 age, 392 days, weight. 


Fig 5 

376 gm „ , 1. thp rat cranium No 895-^ F em ale hypophysectomized 

on^fhe^w^Uetf day of^lSe*’ 2^ weight 67 gm No 895-5 Female day mate control, 

weight, 192 gm 


sity of the bone, and, while this has been 
laid down, the subjacent area has progres- 
sively mcreased in size as a marrow cavity 
It IS obvious that there has been at work 
the same basic mechamsm of growth as is 
seen m the shaft of a long bone, as it pro- 
gressively mcreases m diameter m 8^° ' 

famely, subperiosteal deposition of bone 

and ce^ntral .esorpucn m “ 

cavity Thus, the snout of the rat 
modeUed to suit its mechamcal function, 
Ztcomes to resemble m outlme the design 
nf a law of a mechamc’s phers 
^ TJte Effects of Hypophysectorny on Gr^th 
aiid Dtfferentuxlwn-The crama of 40 hy- 

b^o: 

assay are oper extent of the resul- 

60 to SStun, depends 


pophysectomized on the twentieth day of 
life, and allowed to survive till seven and 
a half months old No 895-5, Figure 6, is 
also a female bom of the same stock on the 
same day, weighing the same as the previ- 
ous animal did on the day of operation, and 
livmg alone with it m the same cage, bemg 
sacrificed on the same day Ten days after 
operation it weighed 36 gm , and on the 
day of death 67 gm , so that at death it had 
almost doubled its minimum post-opera- 
tive weight The control was almost three 
times heaiuer m body weight, its thyroid 
gland was almost three tunes heavier, its 
adrenals seven tunes, and its ovaries 
twelve tunes heavier The operation was 
complete and the profound influence of 
pituitary lack on growth m general and 
particularly on other endocrme stractures 
is obvious 

I\flien a young adult rat is hypophysec- 
tomized, one about 100 gm m weight, 
growth immediately ceases It has, how- 
ever been shown (7 and 8) that if very 
voung animals are used (weight from 25 to 
35 gm ), growth does not stop, but that 
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less in its vertical measurement, while its 
outer table, instead of forming the con- 
vexity of the frontonasal angle, is depressed 
and somewhat concave, and its contained 
marrow aplastic 

A similar condition is present in the basal 
bones of the skull which are considerably 
less “expanded” than normal, and m length 
are 20 per cent shorter than in the control 
The ethmoid and its cnbnfonn plate, as 
well as the zygoma, are considerably 
smaller 

Marked changes occur in the teeth after 
hypophysectomy (10 and 11) These are 
particularly well seen m the mcisor tooth, 
which shows charactenstic changes The 
tooth IS considerably smaller than m the 
control, bemg approximately two-thirds 
normal m size It has lost its almost semi- 
circular form, and presents the appearance 
of the chord of the arc which it forms bemg 
considerably shortened The gradual tap- 
ermg of the walls of the tooth, as it is fol- 
lowed backward toward its base or “root,” 
which characterizes the normal tooth, dis- 
appears The pulp cavity is largely 
obhterated, so that, mstead of the tooth 
bemg for the most part a hollow cyhnder, 
it becomes largely a sohd cyhnder The 
“root” IS markedly abnormal m structure, 
thickened, and its outhne irregular and 
notched, showmg excrescences at the base 
Durmg the seven mouths of post-opera- 
tive survival m this animal, not only has 
the body weight almost doubled, and the 
skull grown, normally m certain directions 
and abnormally m others, but there has oc- 
curred a defimte mcrease in density of the 
cranium In comparison with No 16, 
which it resembles in outhne, and No 86, 
which it approximates m length, it is ap- 
parent that Its density is considerably 
greater than m either, even though it is 
much less dense than its own control, No 
895--B It appears that calaum has been 
added m a measure which, while not ade- 
quate for its age, is still excessive both for 
its size and stage m differentiation This 
may be looked upon as a process of rela- 
tive sclerosis The mcreasmg acquisition 
of calaum may be considered as resulting 
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Fib 7 The earlj eHect of hiTJopfaj sectomy 
No 26 Male, hypophyscctomized oa the 
eighteenth day of life, -weight 35 gm Skiagram 
on the thirty sixth day , weight -was then 44 gm 
No 37 Male control, age, 38 days, weight, 90 
gm 

from that small mcrement m constituent 
elements which the cell acquires m virtue 
of what may be regarded as its mtegral 
growth potential, as the proceeds of its 
daily metabolism which still takes place, in 
the absence of the antenor lobe of the pi- 
tuitary, although -with lessened vigor, de- 
spite the fact that neither resorption nor 
expansion keeps pace Thus, calcium is 
slowly added to a structure m which re- 
sorption lags and m which “expansion" is 
consequently greatly retarded 
Summanzmg the effects of hypophysec- 
tomy on the growth and differentiation of 
the young rat cramum 

(1) There occurs a marked decrease in 
vasculanty of the bone throughout the 
cramum, affectmg the mdividual bones m 
the order of nchness of their normal vas- 
cular supply 

(2) As a result, the processes of part 
passu resorption and deposition, normally 
concerned m bone growth, are senously im- 
peded, but it would appear that the former 
IS more affected than the latter 

(3) All growth does not cease, but as a 
result of the daily tissue metabohsm, 
which, however, is undoubtedly depressed, 
there is for a time, durmg the normal 
growth period, a slow mcrement of the con- 
stituent elements, possible m virtue of the 

mtegral growth potential” acquired by 



14 


RADI0L0G\ 


normal adult female rats together with 
Nos 895-A and B It is apparent that the 
control animal’s measurements rank some- 
what above the mean Comparing the 
measurements of the hypophysectomized 
and the control, it appears that the greatest 
disturbance of growth m the hypophysec- 
tomized anunal’s cramum is m the antero- 
postenor du-ection, both cramal height and 
width showmg no failure m growth Oc- 
cipito-nasal length is 16 1 per cent less 
and fronto-occipital length is 11 4 per cent 
less than the control, but the chief defect 
IS m the nasal bones, which are almost a 
quarter less long than normal The extra- 
alveolar length of the upper inasor tooth 
is affected to a similar degree, while that of 
the lower mcisor is considerably more af- 
fected The upper maxdla is 20 per cent 
less than m the normal animal, as mdicated 
by the length of the diastema Even more 
marked is the resultant defect on the lower 
masor and mandible, as shown by a 34 per 
cent retardation m the lower mcisor and a 
43 per cent m the body of the jaw This 
last fact may possibly be accounted for by 
the view that m groudh the upper jaw acts 
as the “pacemaker” for the mandible 
Colhp (8) IS of the opmion that growth 
m the absence of pituitary tissue m very 
immature animals “ shows that m early 
stages of ontogenetic development the or- 
gamsm must have an extra-hypophyseal 
source of growth-stimulatmg substances,” 
and he cites “growth m length m reptiles 
and amphibia, which is largely independent 
of the pitmtary,” as a phylogenetic prece- 
dent for the ontogenetic growth that takes 
place m the hypophysectoimzed immature 
animal But this cannot be regarded as 
an explanation as to why, after hypophjis- 
ectomy, growth more clearly fads m the 
face than m the bram-case, nor why m the 
bram-case itself growth m the anteropos- 
terior direction should be retarded, while, 
m the vertical and transverse directions it 
would appear to be unaffected A pos- 
sible explanation suggests itself m that 
growth of the bram-case as a whole is un- 
doubtedly dependent upon growth of the 
bram, m the hypophysectomized anunal 


the bram is not so large as m the control 
and can be accommodated adequately m a 
bram-case which is 11 4 per cent shorter 
than normal, and whose height and width 
are normal Growth m the forward direc- 
tion would appear to be largely dependent 
upon or at least assoaated with forward 
growth of the face The new is generally 
held that an important factor m facial 
growth hes m the masticatory effort and 
particularly is this true m the case of the 
lower jaw, m which the adequacy of dental 
occlusion also plays a part In the hypo- 
physectomized rat the muscles are poorly 
developed, of poor tone, and readily fa- 
tigued, appetite also is less These facts 
must be taken mto account m estimatmg 
the cause of the facial hypoplasia, but it is 
also evident that the absence of the ante- 
rior lobe of the pitmtary imposes a handicap 
on growmg bone m general which tends, 
pecuharly and particularly, to affect the 
growmg snout, owmg to the cancellous type 
of bone of which it is largely composed, the 
bram-case bemg structurally of more com- 
pact bone, which, while imdoubtedly af- 
fected by hypophysectomy, is so to a less 
degree 

The skiagrams of the calvaria of these 
two animals show marked hypoplasia m its 
cancellous element — ^the rmddle table This 
is very clear m the mterpanetal bone, es- 
peaally posteriorly, where the three tables 
can no longer be distmguished, but it 
reaches its maximum m the parietal bone 
where the skiagram presents the effect of 
only one table bemg present This does 
not mean that there is, histologically, com- 
plete obhteration of the middle table m 
this area, but that trabecular deteriora- 
tion and marrow aplasia are present to an 
extent where the three tables appear as one 
m the skiagram 

The frontal bone is sumlarly affected m 
the areas between the vascular expansions, 
which suffer to a marked degree This is 
particularly true m the antenor expansion 
which occupies the site more closely hom- 
ologous to the human frontal smus It 
IS not onl}^ much shorter anteropostenorly 
(two-thirds the length), but is also much 
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mal anunal as a rule approvunately trebles 
its weight (12) 

When compared with a standard control 
of the same stock and appro\iraately the 
same age (two da)^ older), there is no sig- 
nificant difference in the two animals in 
either cranial height or width, but, in the 
hypophysectomized animal, the total cra- 
mal length is 10 per cent less, the fronto- 
ocapital length 5 per cent less, while al- 
ready the greater unpedunent to growth is 
reflected m the nasal bones, w'hich are 21 per 
cent less m length than those in the control 
anunal The skiagram shows, at this short 
inten’^al after operation, changes typical of 
hj'pophysectomy, the calvanal contour is 
of an earher infantile type, the middle 
table cannot be distinguished postenorly 
m the mterpanetal bone, and in the ante- 
nor part trabeculse are not seen Diploe is 
not apparent at all in the panetal bone 
(Fig 8), while m the frontal tte diploic ex- 
pansions are smaller, especially the anterior 
one, at the root of the nose, which, antero- 
postenorly , is markedly shorter The differ- 
ence m length of the nasal bones is striking 
The bones of the cranial base are very much 
smaller, while those at the interpanetal- 
ocapital angle are markedly less differen- 
tiated, possibly mdicatmg retardation of 
development of the nuchal muscles 

Already in the incisor tooth can be rec- 
ognized the begmnmg of those changes of 
which full development is so clearly seen m 
No 895-A The tooth is smaller, there is 
angulation of its anterior wall at the junc- 
tion of the proximal and middle thirds, at 
which site the wall is already thickened 
and definitely increased m density, while, 
toward the anterior end, the pulp ca\’ity is 
less clearly defined, mdicatmg its com- 
mencmg obhteration Eighteen days after 
operation it is clearly apparent that this 
animal has been hj'pophj’sectomized 
The general changes m the skeletal sys- 
tem, follownng hjTiophysectomy, are chiefly 
an osteoporosis simplex with disorganiza- 
tion of the trabecular structure of the bone 
and marrow aplasia, well seen m the lower 
end of the femur of a hypophj,>sectomized 
rat A similar condition may follow 



Fig 9 The effect of low calaum diet on 
cranial differentiation and growth No 10, 
male, age 335 da>s, weight 162 gm No 12, 
male, age 392 days weight 376 gtn 

such general states as starvation, avita- 
minosis or unhygienic surroundmgs, and 
consequently it has not been regarded as a 
change specifically followmg hypophysec- 
tomy However, it is clear that the 
changes m the young cramum following hy- 
pophysectomy, as above described, consti- 
tute as a whole a syndrome specific for 
hj'pophysectomy in early youth The gen- 
eral conditions mentioned undoubtedly can 
affect the structure of the bones of the skull 
and of the teeth, as well as the relative pro- 
portions of the cramum, but the general 
picture resulting in such cases will not 
easily be confused with that occumng m 
an animal that has been hypophysectom- 
ized in early life, and whose diet, vitamm 
mtake, and surroundmgs have been satis- 
factory 

This IS demonstrated in No 10, which is 
the skiagram of a rat almost one year 
old, that, smee birth, has been on a diet 
contaming only about one-tenth of the cal- 
cium content of the routine diet, and which 
is otherwise adequate Both its parents 
had been similarly treated for some time 
previous to its conception, and the mother 
also throughout gestation That there has 
resulted a marked inhibition of growth is 
apparent m the fact that its weight is less 
than 50 per cent of that of a normal animal 
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the tissue m phylogeny, and there results eruption and growth, their outhne is de- 
a dimensional mcrease which, however, is formed, and then pulp cavities are largely 
not equal m aU directions It would seem obliterated 



Fig 8 The frontal sinus hoinologues of No 25 and No 87, magnified 
about 12 times Note the disappearance of diploe from the frontal and 
panetal bones in No 25 


as if a more adequate response results “pas- 
sively” to growtt in other tissues, such as 
the bram, than occurs m areas where fuU 
development apparently depends upon an 
“active” functional use of the areas, as a 
contribution to full differentiation 

(4) Thus, the bram-case grows more 
adequately m its transverse and vertical 
directions, madequately m its anteropos- 
tenor 

(5) The snout, or faaal part of the cra- 
mum, suffers relatively more than the bram- 
case , growth is madequate m aU directions , 
which may be due to the fact of its bemg 
largely composed of richly vascular can- 
cellous bone which is profoundly influenced 
by hypophysectomy Thus, there results 
the retention of an infantile proportion of 
face to bram-case 

(6) The calvarial diploe is hypoplastic 
and m the skiagram this appears earhest 
and most readdy where the table is nor- 
mally thmnest, i e , m the panetal region 

(7) There is marked hypoplasia of the 
frontal smus homologue (Fig S) 

(8) The teeth are markedly retarded in 


How soon after operation m a young 
anim al the foregomg changes, characteris- 
tic of hypophysectomy, can be recogmzed 
m the cramal skiagram is a question of con- 
siderable mterest Smce cramal growth 
and development is rapid m the first weeks 
of hfe, espeaally m the snout, m assoaation 
with eruption of the teeth and the begm- 
nmg of mastication of solid food, the 
changes foUowmg on hypophysectomy are 
more clearly apparent the earlier m hfe the 
operation is done Unfortunately, how- 
ever, m very young animals the difllculty 
of the operation is not only greatly m- 
creased techmcaUy, owing to the very small 
size of the field, but the mortahty rate m 
ammals operated upon prior to weamng is 
considerably higher 

Rat No 25 (Fig 7) was hypophysec- 
tomized on the eighteenth day of hfe by 
Dr Selye, the youngest age at which the 
operation has been successfully performed 
m the rat It was sacrificed after an mter- 
val of 18 days, during which time it had 
added 25 per cent to its weight at the tune 
of operation At this penod in life the nor- 
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about Its own age There is growth failure 
reflected, not only in total cranial length, 
but also, quite markedly, m tlie length of 
the nasal bones Full differentiation has 
not taken place and a well marked fronto- 
nasal angle is absent, although there had 
been a fan gro\vth m faaal height above 
the maxilla So poor is calcification that 
the calvarial tables show merely as fine 
hues There is, however, no obliteration 
of diploe m the skiagram , on the contrar>^ 
the appearance suggests an increase in this 
table, but this is only apparent and results 
from such a profound decalcification of 
both inner and outer tables that the mid- 
dle table appears relatively increased in 
thickness Although there is an osteoporo- 
sis sunplex present to a marked degree, the 
calvarial architectural structure is the re- 
verse of that found after hypophysectomy 
The incisor tooth, although markedly 
smaller than the control, is normal in out- 
Ime, being almost semicircular WTiile the 
antenor wall of the tooth is considerably 
thicker than normal, resulting m a narrow- 
mg of the pulp cavity, there is no angula- 
tion m it and both walls of the tooth are 
normal at the proximal end, as they taper 
off to the “root ” The dentin is of poor 
quahty and there has been a fracture at the 
tip of the tooth It is true that there has 
been a dimmution m size of the pulp cav- 
ity, but the condition m no way resembles 
that which is found after hypophysectomy 
This cramum could never be mistaken for 
that of a hypophysectomized animal 

The Effect of Hypophysectomy on the 
Cramum of the Dog — No 927 (Fig 10), a 
puppy of unknown, but certamly very 
mixed stock, the dominant strain bemg ap- 
parently fox terrier, was hypophysecto- 
mized by Dr Carl Bachman at about the 
fifth week of hfe Its fitter-mates vaned so 
greatly m size, markings, etc , that none 
could be 3 ustifiably used as a control It 
IS clear, however, that after a year’s sur- 


vival tlie cranial defects seen are, m tlie 
main, of the order of those found m tlie rat 
after hjqiopliysectomy The bod)' length 
from the tip of the nose to the root of the 
tail had increased only about 9 per cent 
It retained throughout its puppy charac- 
tenstics and the cramum is largely that of 
a puppy The snout has suffered severely, 
and there is crowding of tlie teeth due to 
hypoplasia of the jaws, particularly in the 
prc-maxillar)' region, where there is in- 
carceration of the milk teeth and failure of 
eruption of some of the permanent teeth 
The pulp cavities are reduced, especially 
toward the points, there is a marked de- 
gree of malocclusion and a very overshot 
mandible This is not due to overgrowth 
of the latter, but from failure in forward 
grovvth of the upper jaw — a good example 
of "progemacism ’’ 

The calvanal outline has retained the 
highly convex contour of early puppyhood, 
the diploe is minimal m amount through- 
out and, antenorly, m the region of the 
cancellous bone into which the frontal 
sinus should have grown, resorption has 
failed and the frontal sinus is in conse- 
quence markedly hypoplastic The ana- 
tomical relationship between the “supra- 
ciliar)'’’ canal and the area of bone into 
which the frontal sinus should have ex- 
tended, IS demonstrated by a fine steel wire, 
placed m the canal 

Throughout the vault of the skull, the 
diploic hypoplasia is more evident where 
the blood supply is anatomically less, nor- 
mally, and conversely, the hypoplasia is 
less where the diploe is normally thicker 
and more vascular, i e , in the parts over- 
lymg tlie cerebral sula, where commum- 
catmg vessels pass from the dura mater to 
the diploe Thus the appearance is created 
of “convolutional impressions” on the 
vault (Fig 10, No 931) These have not 
been produced by pressure atrophy, but 
have occurred passively and are due to the 


year The calvanum ^ been transillummated to show the convolutional impres- 
sions The cancellous bone m the frontal area, into- which the frontal smus 
normally extend, has been injected from the ’‘supra-ciliary” canal Its VMsek are 
continuous wi^^osem the diploe elsewhere Dog No 555 Depan^sed ^ 
young adult, hypophysectomized twelve days later, stiagram 7 nionth^^«Fi„ 
Note the very marked obliteration of the dental pulp cavite thereafter 
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Fig 10 The effect of hypophysectomy on the cranium of the dog Dog No 927 
hypophysectomized about the fifth week of life, Slaagram one year later A, 
Position of ‘ supra-cihary" canal with metal stilette m it B ' Upper limit of 
hypoplastic frontal smus beyond which is cancellous bone. Dog No 931 An- 
other animal of same senes hypophysectomized about the fifth week sumvmg one 
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Fib 11 Fig 12 

Fig 11 The effect of untreated hj-poph>-sectom> No 2 Male hypophj sectomized on the fort 
seventh da> SUagram taken at 237 da>’s, as compared with skiagram of slightlj younger normal male i 
210 days 

Fig 12 The effect of treatment with Q hormone on the hypophysectomized rat (Purified somi 
totropic hormone.) No 7 Male hypophysectomized on the forty seienth day, treated twice daily fo 
53 days No 2 Male h>'poph> sectomized on the fort j -seventh da>, no treatment 


fact that a general diploic hypoplasia pro- 
duces its greatest apparent effect in areas 
m which the bone is normally thinnest, 
I e , over the convolutions 

To a less degree such an appearance is 
more or less charactenstic of young crama, 
or at least of crama which are thm, with 
the middle table of the skull poorly devel- 
oped In this instance the appearance is 
produced first by the retention of an mfan- 
tile characteristic, subsequently enhanced 
by diploic atrophy 

An effect of the same order is apparent 
to a less degree m the skiagram of the 
“Houssay dog” (pancreatectomized-hypo- 
physectomized) , a photograph of which 
has been pubhshed by Colhp (16) 
annual, a female of mongrel ‘‘terrier” 
stock, was sexually mature when the pan- 
createctomy was done, hypophysectomy 
followed 12 days later, abortion followmg 
the second operation She was killed after 
seven months, when the skiagram (Fig 10) 
was made Since there was no control am- 
mal, it IS impossible to be certain to what 
degree the shortness of snout is due to the 
hypophysectomy However, the presence 
of a well marked progemaasm, the masor 
teeth m the mandible overshooting the 
upper teeth, definitely mdicates failure m 


forward growth of the pre-maxillarj' p£ 
of the snout, as does the mcomplete dev( 
opment of the frontal smus This is aboi 
half its normal size, the part of the bone i 
the supra-orbital region into which it noi 
mally extends, m the dog, bemg stall mai 
row-containing cancellous bone The con 
elusion IS justified that the animal, al 
though sexually mature, and ‘pregnan 
when the experiment began, was not com 
pletely grown, and that the cramal develop 
ment was arrested by hjqiophysectomy 

The dental condition is extremely mteT' 
estmg, there is not only marked malocclu 
Sion and deformity of certam roots, but the 
pulp cavities of aU the teeth have suffered 
an extreme degree of obhteration, those oi 
the camne teeth bemg vestigial Postmor- 
tem m this animal there was found para- 
thyroid atrophy, a condition found hv 
Houssay (17) and Colhp ( 8 ), to occiir in 
dogs so treated 

The Effect of the Admtmstrahon of Puri- 
fied Somatotropic Hormone on the Cranial 
Defects Produced by Hypophysectomy — -phe 
crama of 21 hypophysectomized annnals^ 
treated with various batches of purified 
somatotropic (growth) hormone (13 
14), were examined The routme test ob- 
ject for such hormone-fraction is the rat 
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hj'pophysectomized when it weighs about has been complete recovery of the bones of 
100 grams Rat No 2 (Fig 11) is a male, the cranial floor in marked contrast to the 
h^ophysectomized at 47 da}^ (OS grams) poorly expanded state of those structures 


''Smp'.sSiKuMSd 'f"”’ 

Note the recoverj m the latter 


hormone treated rats 



and allowed to sumve 238 days No 9 is 
a normal male, 210 days of age and weigh- 
ing 315 grams The former shows the de- 
fects typical of h}'poph)^ectomy performed 
on an animal of that stage m growth No 
7 (Fig 12) is another male, hypophysec- 
tomized at this stage, subsequent to which 
it was treated with a highly purified growth 
fraction (Q 40 A ) for two months 
The defects have largely been made 
good The calvarial outlme is that of an 
animal markedly more advanced in differ- 
entiation than the untreated animal, the 
snout is better grown, the height of the 
snout above the molar teeth bemg ob- 
viously greater There is not only com- 
plete recover}”^ of the middle table m the 
mterpanetal bone, but it could even be 
considered excessive In the parietal bone 
diploe can be seen, while antenorly the 
frontal smus homologue is not only noimal 
m size, but appears to be larger than nor- 
mal (Fig 13) Above it there is an mdica- 
tion of the formation of a frontonasal angle 
and m this region the skull is better calci- 
fied than in the untreated animal There 


in the untreated animal, in the basi-sphe- 
noid there is complete heahng of the treph- 
me opening, whereas this defect is still 
present m the untreated animal 
The mcisor tooth in the treated anunal 
« a source of very unportant information 
Were this structure not included m the 
skiagram, it would be impossible to tell 
that the animal had ever been hypophysec- 
tomized, smee the rest of the cramum has 
completely recovered The anterior two- 
thnds of this tooth, however, still mdicate 
dearly that this operation had been done 
there has been, however, almost complete 
recovery m the proxunal part of the “root” 
o the tooth, which is normally tapered and 
e pulp cavity m this situation is almost 
entirely normal There is, however a 
marked mdentation present on the anter 

.or s^ace of the root, the part pro3l 
to which renrescntc ^ ^ proximal 

inir the portion grown dur- 

g the hormone treatment 

^^til a completely nor 
hypophysectomized annual, 
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treated for more than 30 days with a puri- 
fied growth extract, ceases to mamfest any 
further growth response (15) 

The InHuence of Hormone Factors on 
Cranml Structure — We have already indi- 
cated, in notmg that the earlier m life an 
animal is deprived of the influence of the 
antenor pituitary upon growth the greater 
IS the resultant, charactenstic deformity, 
that its cranium may sen^e as a cntenon m 
judging the normahty or abnormality of 
the growth process m the past, and that de- 
formity may sers’^e as an index to the time 
of occurrence of a retarding influence To 
be considered as normal, the cranium must 
have attained a certain size relative to the 
age and sex of the animal, and its compo- 
nent parts must bear a certain proportion 
relative to each other But m addition, 
those individual components at any given 
time m growth, whether during the active 
phase or later m adulthood, must present 
a certain density, relative to their archi- 
tectural function 

In the earher stages of growth the cran- 
ium is relatively less calcified and its cal- 
cium IS more mobile than when active 
growth IS over This facihtates the “ex- 
pansion” which progressively character- 
izes bone m groivth, but as the process pro- 
ceeds and the final architectural pattern is 
completed, there follows a period m which 
the tissues become more heavily calcified, 
so that consohdation of the structure takes 
place and this is reflected m the skiagram 
as an mcreasmg density, more especially 
marked m certain areas where functional 
stress occurs But it has been shown, m 
the normal healthy animal, that this struc- 
tural density cannot m any way be re- 
garded as “permanent ” Calcium and 
other salts are constantly bemg lost and re- 
placed, so that even when dmiensional 
growth IS over and the fully adult form 
achieved, growth can be considered still to 
be takmg place at a vegetative or mamte- 
nance level Chiewitz and Hevesy (18) 
have estimated that the average time 
which a phosphorus atom remams m the 
orgamsm of a normally fed rat is about 
two months and they conclude that the 


formation of bone is a dynamic process, the 
bone contmuously taking up atoms which 
are partly or wholly lost and replaced by 
others They also demonstrated that, with 
a given intake, rapidly growmg struetures, 
such as the masor teeth, take up atoms to 
a greater extent than others, hke the molar 
teeth, which, once erupted, take up less 
than the average per gram of skeleton 
The level at which such mmeral mter- 
change maintains a positive balance ac- 
counts for the variations m density that are 
to be found at all ages m an animal of such 
pure and stable stock as the white rat In 
the adult rat, as m man, the tendency with 
advancmg age is not toward demmerahza- 
tion but toward a progressive mcrease in 
density, particularly noticeable m the male 
animal 

Apart from pathologic processes there 
are many general condibons which are ad- 
mittedly capable of producmg change m 
bone density, and the means by which they 
act may not always be clear, but the m- 
fluence of hormones on calcium metabohsm 
IS specific and of prime importance 

Saentific mvestigation of calaum me- 
tabohsm m man is a matter of much difiS- 
culty, chiefly due to the wide range of the 
materials constitutmg his diet and the re- 
luctance with which he will submit himself 
to subsistence for sufBaently long periods 
of time, upon the type of diet which makes 
the estimation of the calaum balance prac- 
ticable The rat, however, is an ideal am- 
mal for this work for which it has been in 
extensive use We have had an opportu- 
nity of radiographmg the aania of a certam 
number of rats used m the various mvesti- 
gations of calaum metabohsm conducted 
by workers m this laboratory Thus it has 
been possible to be assured not only of the 
physiologic normahty of the anim als in use, 
but of the exact daily mtake and ehnuna- 
tion of calaum for several weeks prior to 
the period of expenmentation, at the end 
of which It has been possible to correlate 

the radiographic appearance with the 
recorded measured effects of the treat- 
ment upon the animals’ calaum metabo- 
hsm 
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Fig 14 Tig 15 

Fig 14 The Effect of th>Toid b> mouth on cranial density No 54, age 212 days, weight, 136 gm , 
male Two gr desiccated thyroid, daily by mouth, for 18 days, durmg which penod there was a loss of 
weight of 34 gm No 9 male, age, 210 days, weight, 316 gm 

Fig 15 The effect of thyreotropic hormone on cramal density No 209 E Treated with T G 12, twice 
daily for 55 days, age, 87 daj-s, weight. 138 gm No 15 Untreated, age, 91 days, weight, 140 gm 
Both are intact animals 


(a) factors producing DEMINERALIZA- 
TION (osteoporosis simplex) 

(1) Thyroid Feeding — No 54 (Fig 14) 
IS the skiagrp.m of one of a senes of rats in- 
vestigated by Pugsley and Anderson (19) , 
it IS a male 212 days old, the control bemg 
a normal male two days younger For 45 
days pnor to treatment it was upon an 
otherwise normal diet m which the calcium 
content had been reduced to nearly balance 
the calcium excretion, the ammal bemg m 
a positive Ca balance of 2 7 mg per day 
It was then given two grains of desiccated 
thyroid gland daily by mouth for IS days 
The skiagram shows a well marked general 
demmeralization m the cramum and teeth, 
particularly noticeable along the vault, m 
the petrous portion of the temporal bone, 
and m the frontonasal region, where the 
effect IS to make the anterior component of 
the frontal sinus homologue appear rela- 
tively enlarged Careful mspection, how- 
ever, reveals the fact that it is not larger 
than m the control, but that the area over 
it, in the treated ammal, bemg less dense, 
has been more completely penetrated 
The tooth changes are noticeable both in 
the molar and incisor teeth In the latter, 


at first sight, the difference m general den- 
sity does not appear to be very marked, 
but companson both of the thickness and 
density of the dentm of the anterior wall 
near the “root” shows clearly the change, 
there is a well marked decalcification of 
this area m the treated animal It may be 
as well to point out that without the pene- 
trometnc standard on both skiagrams one 
might hesitate m attaching full sigmfi- 
cance to the above changes One is further 
strengthened m readmg the above skia- 
gram by reference to the physiologic find- 
mgs Dr Pugsley found that durmg the 
period of treatment m this particular am- 
mal the fecal calaum output rose from 4 to 
10 mg per day, and that the ammal was m 
a negative calcium balance of about 5 mg 
daily In this group of six rats, whose body 
weight averaged approximately 250 gm at 
the begmmng of the experiment, about 70 
gm were lost under thyroid treatment 
This animal, treated for a considerably 
shorter penod, lost 34 grams The calcium 
lost IS chiefly ehnunated m the feces, al- 
though there is a decided increase also in 
the excretion of calaum m the urme Dur- 
mg treatment the basal metabohc rate rose 
progressively, thus accounting for the loss 
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m weight, while the general cranial demin- 
eralization, seen m the skiagram, is ac- 
counted for by the negative calaum bal- 
ance 

(S) Thyreotropic Hormone — ^Although 
the hypophysectomized ammal is, m cer- 
tam respects, more responsive to the ad- 
ministrafaon of a punfied thyreotropic frac- 
tion than the intact ammal, it presents the 
disadvantage, as has been shown, of havmg 
a profound cramal dysplasia, m the pres- 
ence of which it IS hard to distmguish a 
specific thyreotropic influence The crama 
of 36 intact young adult rats treated with 
thyreotropic hormone m relatively large 
dose, twice daily, and for varying periods 
of time, were exammed 

No 209-jE (Fig 15) was one of a group 
of SIX rats so treated for the last 55 days of 
hfe, by Dr Anderson (20) Compared 
with the control animal which is four days 
older, and but 2 gm heavier, it shows a 
marked general demmerahzation of the 
cramum and teeth The cranial propor- 
tions are normal and there certainly is no 
evidence of overgrowth, the animal is in- 
tact Even on the admuustration of this 
hormone fracbon, m this laboratory, to the 
hypophysectomized animal there has thus 
far never resulted any growth (S), nor is 
there any evidence of mterference ivith 
growth, as far as this can be inferred from 
body weight, for durmg the period of treat- 
ment the record shows that it gamed 105 
grams In another group of ammals smu- 
larly treated, Pug^sley (21) was able to show 
that there resulted an mcreased elunmabon 
of calaum m the feces during the period of 
elevabon of the basal metabohsm The 
ammals, however, were not m marked 
negabve calaum balance It has been 
shown that within the first few days of such 
treatment the basal rate rises on the aver- 
age about 35 per cent, followed by a secon- 
dary nse m about a week which, however, is 
not mamtamed The rate gradually sub- 
sides, despite the contmuance of treatment, 
to normal or below normal Colhp sugg^ts 
that the first nse is due to the sudden dis- 
charge of existmg stores of thyroid hormone 
into the blood, while the second results 


from the glandular hyperplasia mduced by 
the hormone 

The prolonged treatment m the group 
mcludmg No 209-E resulted m the devel- 
opment of a condibon of resistance, as 
shown by bvo facts At postmortem this 
animal’s thyroid was hypoplasbc and 
waghed only 11 mg , while 3 5 c c of serum 
from the pooled blood of the six ammals 
inhibited two hundred tunes the minim al 
effecbve dose of thyreotropic hormone m a 
hypophysectomized rat While it nught 
seem reasonable to presume that the ac- 
quisibon of this state, which Colhp and 
Anderson have suggested may be due to 
formabon of a speafic anbhormone, with 
an assoaated thyroid hypoplasia, might be 
expected to result m an effect of an order 
opposed to the de min eralization, mduced 
by thyroid sbmulabon, it is obvious that 
this did not occur m the animals of this 
group, or m any of the other 30 crama ex- 
annned Without excepbon all showed 
significant demmeralizabon A specula- 
bve explanabon of this might be found m 
the fact that prolonged treatment, which 
produces an anbthyreotropic factor, is as- 
soaated with a basal metabohsm at a 
chrome subnormal level Despite the fact 
that the body waghts are close, one cannot 
altogether avoid concluding that the m- 
jected ammal, due to a contmued low 
metabohsm, was the less well grown, im- 
fortunately, there is no record as to whether 
it was obese or not 

(5) Adrenotropic Hormone — ^The aama 
of 21 yoimg adult rats, treated with adreno- 
tropic hormone, were exammed Dosage 
ranged up to 1 c c twice dady, over periods 
of from two weeks to two months In all 
of them evidence of decaloficabon was 
seen, m varying degree, but there is felt to 
be considerable doubt as to this being a 
speafic effect 

The hormone fracbons used undoubtedly 
contamed a certam amount of thyreotropic 
hormone, madental to the extraction 
method, and it is possible that the effect 
noted is, m some measure, due to this 
Otherwise the physiologic explanation of 
such an effect is a matter of considerable 
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difficulty, while a full discussion of the pos- 
sibilities, at this time, is beyond the scope 
of the present work It must, hon ever, re- 
main a matter of record that such decalci- 
fication was obseried consistently in the 
senes examined, and tliat it appeared 
markedly to affect the teeth 

(4) Parathyroid Hormone — It has been 
shoivn that, m vanous expenmental ani- 
mals, large doses of parathyroid hormone 
produce osteoclasis (22) and may even lead 
to the formation of osteoid tissue (23), thus 
simulatmg the osteitis fibrosa cystica of 
the clmical entity of hyperparathyroidism 
in man In this laboratory, however, we 
have never seen osteoid tissue formation 
from parath}Toid admmistration m large 
doses (24) Pugsley (25) showed that, m 
rats daily injected mth parathyroid hor- 
mone, calaum excretion was markedly in- 
creased dimng the first four days of treat- 
ment, but fell to normal within from S to 
10 days, despite contmued injections 
Others also observed that long continued 
treatment in man, as well as in ammals, 
might lead to reduction of the serum cal- 
aum resistance bemg developed, and Selye 
(26) demonstrated that this resistance was 
to be explamed by an osteoblastic response 
in the bone It was later shown (27) that 
osteoclasts disappeared from the bone after 
about from 9 to 12 days of treatment, and 
that this comcided with the return of cal- 
cium exaction and serum calaum to nor- 
mal levels 

In the crama of rats exammed, durmg 
the short period of maeased calaum ex- 
cretion, we did not find any significant 
change , the reason for this may he in the 
period of high serum calaum, and maeased 
calcium elimmation bang short m the rat 
(which would appear to be an animal rela- 
tively resistant to parathyroid treatment) 
Pugsley (28) was unable to demonstrate a 
state of negative calaum balance m the rat 
imder parathyroid treatment 

(b) factors producing excessive jun- 

ERALIZATION (oSTEOSCLEROSIS) 

We have seen, m the normal rat, as the 
active growth of the cranium decelerates. 


tliat there occurs a charactenstic, progres- 
sive mmeralization of the bone, which con- 
stitutes the consolidation of the structures 
grown in youth , this manifests itself as de- 
aeasing penetrability to the standard x- 
ray technic Always more marked m the 
male animal, it slowly inaeases mth seml- 
ity m both male and female 

It IS reasonable to suppose that at least 
the earher stages of such consolidation is 
associated with the tapering off of dimen- 
sional growth, as full adult size is attained, 
to which the bone’s response to stresses, 
imposed by full adult muscular activity, 
doubtless contnbutes But such factors 
cannot be taken in explanation of the con- 
tinuance of the process mto late adult hfe, 
and beyond, when the tendency, espeaally 
in the male, is toward diimmshed muscular 
actmty It must then come to be consid- 
aed, if not as a degenerative or pathologic 
process, at least as a mamfestation of a 
dimmished physiologic effiaency, it must 
be regarded much m the same hght as the 
inaeasmg percentage of fat m the carcass 
with age (29), as a mamfestation of an in- 
volutional process That this is normally 
assoaated with the level of pituitary func- 
tion IS clear from the work of Lee and 
Schaffer (30), who found that, on the ad- 
mmistration of pitmtary growth hormone, 
the gam m weight of injected ova control 
ammals diffas very markedly m chemical 
composition, retammg almost exactly the 
composition of youth, namely, a higher 
proportion of water, mtrogen, fat-free dry 
tissue and ash, and a lesser proportion of 
fat, despite equahty m age and diet of both 
mjected and control animals 

In Ime with this is our findmg that intact 
rats, treated with a punfied growth hor- 
mone, tend to show, m the skiagram, less 
aamal density throughout as well as some- 
what larger and more highly developed 
crama than then controls, so that the radio- 
paaty more resembles that of somewhat 
younga animals Pugsley (21-B), study- 
ing the calaum metabohsm of such am- 
mals, found that the somatotropic hormone 
not alter either the serum calaum level 
or e calaum balance, whereas in the hy- 
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pophysectomized rat the effect of this frac- 
tion was to restore the calcjum balance, 
previously negative, to normal level In 
the untreated hypophysectomized rat, as 
has already been shown, a relative sclerosis 
occurs in time, smce salts are slowly added 
to a structure in which resorption is mark- 
edly depressed 

The hormones which we have found to 
evercise an influence in demineralizing the 
cramum are largely dependent on the func- 
tional activity of the anterior pitmtary, 
which speafically stimulates both the thy- 
roid and the adrenal cortex "UTiether or 
not the parathyroid glands also are depend- 
ent upon a specific stimulus from this gland 
would stiff appear to be in some doubt 
Houssay (32) found a cellular atrophy in 
the parathyroid glands of the dog, follow- 
mg bypophysectomy, although the blood 
calaum level was not altered, “probably 
because the parathyroid lesion is partial,” 
but he found that antenor pituitary extract 
mcreased the size of the parathyroid glands 
and then content of clear cells, raising also 
the serum calaum This latter, however, 
does not nse if the dog has been preinously 
parathyroidectomized Pitmtary extracts 
are without influence on the hypocalcemia 
and tetany, which follow the operation, and 
the results foUowmg thyro-parathyroidec- 
tomy are the same m both the hypophysec- 
tomized and normal dog In pancreatic 
msuffiaency m the dog, m from three to 
seven days after operation, the blood cal- 
aum falls to from 7 to 9 mg per cent, and 
once this has taken place msuhn is not 
wholly effective m returning the level to 
normal or m restonng the histologic struc- 
ture of the parathyroids 

Houssay foimd, however, in dogs m 
whom both hypophysis and pancreas are 
removed, that the parath 5 rroid lesions, al- 
though of the same order as those pro- 
duced by pancreatectomy alone, were much 
more severe, a fact which Colhp (8) con- 
firmed As to the latter damage he views 
it as possibly resultmg from nutntii'e dis- 
turbances, assoaated with the diabetic con- 
dition, whereas, m the hypophysectomized- 
depancreatized animal, he regards the more 


severe effect as possibly due to the lack of a 
parathyreotropic hormone, which may or 
may not be speafic It must be borne m 
mmd, however, that complete proof of the 
existence of such a hormone is still lacking 
(1) Prolonged Parathyroid Admumtra- 
iwn — ^It has been shonm (24) that long 
contmued ad&taistration of parathyroid 
hormone produces resistance m the m- 
jected ammal, with improvement m its 
chmcal condition Durmg this stage osteo- 
clasts disappear, there is a proliferation of 
numerous osteoblasts with new bone forma- 
tion Selye (26-^4) found that, if treatment 
is begun with a very small dose, new bone 
formation may result immediately, with- 
out prelunmary bone resorption Such 
bone deposition is always much more 
marked m the mtact rat Even m the hy- 
pophysectomized ammal, formation of new 
bone takes place, but only after about four- 
teen days of treatment Pnor to this 
there is evidence that bone resorption is 
active Thus, it would appear that para- 
thyroid extract — or more properly speak- 
mg, the resistance develop^ as a result of 
prolonged parathyroid treatment — may 
lead to bone deposition whether the hypo- 
physis IS present or not 

In the prelunmary mvestigation of the 
effect of prolonged parathyroid hormone 
admmistration on the rat aamum, sam- 
ples were taken from a current senes of 
ammals that were bemg injected with two 
umts of “parathormone” twice daily, treat- 
ment havmg commenced on the thirtieth 
day of life 

The first animal (No 242-A) was ex- 
ammed after 30 days’ treatment, the 
cramal skiagram showed defimte “sclero- 
sis,” particularly m the tympamc bulla and 
m the calvana This was confirmed by 
Dr Selye’s mdependent report from histo- 
logic examination of the lower end of the 
femur 

Another (No 242-5), exammed after 
45 days’ treatment, showed considerably 
more sclerosis of the skull, affecting most 
the calvana and the tympamc bulla, the 
walls of the masor teeth were thicker and 
denser Histologically, the lower end of 
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Age at death, SG days, weight 167 gm Jionnone, twice daily, for 56 days 

rseXri^Tt w ter ^ ^ 

No 83 norma, control AgJ at di?h!‘s^1a^3 ^ 
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the femur showed the condition descnbed 
as “marble bone ” 

A third (No 242-Z), Fig 16), skiagraphed 
after 56 days’ treatment, showed a still 
more marked cramal sclerosis, particularly 
outstandmg m the tympamc buUa 

None of these ammals showed, histo- 
logically, any endocrme abnormahty, and 
all these organs were within normal limits 
m weight 

Three rats were also exammed as sam- 
ples of another senes, of the same age as the 
parathyroid-treated senes, and receivmg 
also from the thirtieth day of life the same 
dose of parathyroid hormone ivith, in addi- 
tion, thyreotropic hormone twice daily, in 
doses of 0 25 c c for the first two weeks, 
thereafter raised to 0 5 c c twice daily 

The first (No 543-A) was exammed 
after 27 days of this treatment The skull 
was even somewhat less dense than usual, 
and, for this reason, there was some doubt 
as to its normahty The tympamc buUa 
was normal 

The second (No 543-5), exammed after 
45 days’ treatment, showed a cramum un- 
mistakably sclerosed Histologically, there 
was mdependently reported to be “osteo- 
blastic response’’ m the lower end of the 
femur The tympamc bulla was defimtely 
increased m density It appeared as if the 
thyreotropic effect was not particularly 
clearly marked m this cramum, which was 
almost as dense as that of the ammal 
treated for 45 days with parathyroid hor- 
mone alone 

The third sample (No 543-Z?, Fig 16) 
was not exammed until after 86 days of 
treatment with the two hormones This 
was found to show only a very shghtly 
greater degree of sclerosis than the cramum 
of the animal treated for 56 days with para- 
thyroid hormone alone The tympamc 
buUa is only moderately affected The 
calvarial sclerosis, seen m the skiagram, is 
confirmed mdependently by Dr Selye’s 
histologic report, which describes the con- 
dition as “sclerosis of skull The endo- 
crine glands were normal both histologi- 
cally and m weight 

The ammals of the above two senes were 


on the normal laboratory diet, with a nor- 
mal calcium-phosphorus ratio From the 
confirmation of the radiographic appear- 
ances by histologic exammation, both of 
crania and femoral ends, even although the 
number of animals exammed is small, it 
would appear that, under certam condi- 
tions, small doses of parath)noid hormone, 
admimstered for relatively long penods, m- 
duce a state of resistance to the parathy- 
roid hormone which may be charactenzed 
by a general cramal sclerosis, most appar- 
ent in the calvana and tympamc buUse 
Also, it would appear that the degree of 
this excessive mmerahzation is, to some 
extent, hmited by the admimstration of the 
thyreotropic fraction of the antenor pitm- 
tary, which effect we have shown to be one 
of demmerahzation, together with the para- 
thyroid hormone 

Confirmation of the sclerosing effect of 
long contmued parathyroid treatment upon 
the skull of the rat was obtamed m an ex- 
periment designed to show the effect of this 
hormone when given alone, m contrast 
with its effect, when given simultaneously 
mth a somatotropic pitmtary fraction (24) 
Forty rats, from 40 to 50 days of age, 
half of which were hypophysectormzed 
just before the experiment was begun, were 
divided mto four groups The first group 
received a graded daily dose of parathyroid 
hormone startmg with one umt and m- 
creasmg by one umt every day until the 
eighth day, after which they received eight 
umts daily The second group was treated 
with 0 5 c c of an active punfied growth 
fraction of antenor pituitary The third 
group received the same doses of both 
growtii and parathyroid hormone as the 
first and second groups, while the re- 
mamder seiw’ed as mtact and hj^ophysec- 
tomized controls Each group consisted 
of the same number of mtact and hypo- 
physectomized ammals and treatment was 
begun on the same dav m all, namely, on 
the day after operation of those hypophys- 
ectomized Ammals were examined after 
S, IS, and 28 days’ treatment by histologic 
section of the lower end of the femur, and 
the crama were skiagraphed after dissec- 



MORTIMER PITUITARY AND ASSOCIATED HORMONE FACTORS 


29 


tion In a certain number of cases the 
cramtun also was exammed histologically 
Parathyroid-treated Rats — ^In the intact 
animals the cramal skiagram shows a sug- 
gestive mcrease m density after eight days, 
at which time the hypophysectomized am- 
mals showed no change, and, histologically, 
there was a mu^ed osteoclastic and osteo- 
blastic response After 18 days of treat- 
ment, the mtact ammals showed a well 
marked sclerosis, while the histologic pic- 
ture was that of an osteoblastic response, a 
similar condition bemg seen after 28 days 
In the hypophysectomized animals, the 
skiagrams showed httle change, although 
the general appearance now showed that 
the animals had been hypophysectomized 
After 28 days of treatment, commencmg 
sclerosis was apparent and, histologically, 
there was an osteoblastic response m the 
skull as well as m the femur It would ap- 
pear that sclerosis m response to this treat- 
ment occurs not only m the mtact, but 
also, although more slowly and to a less de- 
gree, in the hypophysectormzed rat 

Somatotropic-treated Rats — ^After eight 
da)^ of treatment the mtact animals could 
not be distmgmshed m the skiagram from 
the controls After 18 days there was ap- 
parent “growth effect” m the calvana 
and m the frontal sinus homologues His- 
tologically, the long bones of these amma ls 
were described as normal In the somato- 
tropic-treated, hypophysectomized am- 
mals, even eight days after operation there 
was evidence of growth when compared 
with their hypophysectomized controls 
This was still more clearly marked after 18 
and 28 days of treatment The histologic 
picture m the long bone was described as 
"porotic ” Companng the hypophysec- 
tomized and the mtact animals m this 
group, treated with “growth” hormone, it 
was evident from the cramal skiagrams 
that the response was not only more clearly 
seen, but relatively greater m those hypo- 
physectomized 

Animals Treated with Both Parathyroid 
and Somatotropic Hormone — In the mtact 
animals, after eight days of treatment, no 
distmguishable change could be seen Af- 


ter 18 days there was both a growth hor- 
mone effect and a doubtful mcrease in den- 
sity, after 28 days, while the growth m- 
fluence was still apparent, density was 
more clearly increased At both these 
stages, “marble bone” was reported m the 
femora In the hypophysectomized animal 
there was no evidence of any sclerosis until 
after 28 days of treatment, while the in- 
fluence of the growth hormone could be 
seen from 14 days onward and m certam 
cases at eight days Histologically, there 
was an “osteoblastic response” from eight 
days of treatment onward It would ap- 
pear that the effect of parathyroid hor- 
mone, when given with growth hormone, 
IS le§s marked m both the mtact and hypo- 
physectonuzed animal, than when given 
alone In the earlier killed animab the 
growth effect is more clearly m evidence, 
the cramal sclerosis occurrmg only later, 
and bemg considerably less m the hyqio- 
physectomized ammal than m the mtact 
In both, it would seem to be less than m 
Similar animals treated for an equal length 
of time with parathyroid hormone alone 
{B) Prolonged Treatment with Crude Al- 
kahiie Extracts of Anterior Pituitary — It 
has been found, m certam cases of dogs 
treated with relatively crude alkalme ex- 
tracts of the antenor pituitary, that, apart 
from growth, glycosuna or obesity may re- 
sult (32) Rats so treated show mcreased 
acetone bodies m the blood (33), and large 
quantities are excreted m the urme m the 
fastmg animal (34) The mode of produc- 
tion of such diabetogemc and ketogemc ef- 
fects IS not known While it has been held 
that the fat metabolism hormone is an en- 
tity, separate from the growth, thyreo- 
tropic, and gonadotropic prmaples (35), it 
has to be kept m mmd that the diabeto- 
gemc and ketogemc prmciples may be one 
and the same, and mdeed that they may 
well be merely special physiologic effects 
of one, or even more than one, of the known 
antenor pituitary hormones (8) 

Our mterest m this question arises from 
oiu observation of the high frequency of 
calvanal sclerosis m women who show well 
marked obesity, and the opportumty arose 
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of examming the crania, both during hfe 
and postmortem, of the rats used by the 
late Dr Peter Black m the investigation of 


life Two of these showed absolutely nor 
mal crama, m three the density was ques- 
tionably greater than normal, while m only 



Fig 17 See caption on opposite page 


hormones experimentally produang keto- 
sis 

In his senes we exammed 13 animals 
treated for vanous penods with Bum’s 
modification of Evans’ extract, m which 
1 c c represented a fifth of a gram of ox 
antenor lobe, the dose ranged from 0 25 
to 2 c c twice a day, given mtrapentone- 
ally 

Six of the animals were mtact males, 
treated from the sixty-eighth day of life 
with doses begmmng with 0 5 c c and nsmg, 
as the urmary ketone output tended to fall, 
tested while fastmg to 2 cc twice a day, 
treatment lastmg for 77 days and the cra- 
mal skiagram being taken of the hnng am- 
mal on the one hundred fort}’’-fifth day of 


one was there a condition which one could 
regard as abnormally dense It is mterest- 
mg to note that this animal showed a body 
weight at the end of the experiment well 
above normal, and obesity 
Three younger mtact females were 
treated for 100 days, begmmng at the 
thirty-fifth day of life, with, however, a 
lesser dose, the mcrease being to 1 c c , 
twice a day, as resistance to the ketogemc 
effect became apparent, two of these 
showed a doubtful sclerosis compared with 
control matenal, and one showed no change 
at all 

Four hjqiophysectomized rats, three 
males and one female, were treated for pe- 
riods of from 120 to 159 days Operation 
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was performed, on tlie eightieth day of hfe 
m the three males, treatment began 10 
days later, the dose ranging from 0 25 to 


It will be seen from this (Fig 17) that 
growth has chiefly taken place m the brain- 
case The mcrease m both density and 



Fig 17 Effects occurring ■with resistance induced by prolonged treatment ivith 
crude alkaline extract of anterior lobe, in hypophysectomized rat 

‘A ' and “C ” cranium and lower end of femur of a hypophysectomized, treated, ammal 
Treatment 120 days Female, age 196 days, weight 353 gm 

'B”and D cranium and femur of female litter-mate control Age, 196 days weight 
163 gm 


2 cc twice a day The gam in weight 
which resulted from this treatment was 
very markedly greater than m the mtact 
ammals The crama showed most obinous 
sclerosis, especially m the calvaria This 
seemed to be, to some extent, m proportion 
to the gam m body weight, obesity m 
these rats was well marked In the case of 
the female hypophysectormzed animal, 
treatment was given for a month prior to 
hypophysectomy and continued for three 
months after operation tlTnle m the in- 
tact rats the skiagrams show no great 
change m cranial density, a very marked 
mcrease was apparent m thickness and in 
density of the calvana before the treatment 
ended , this was confirmed by the skiagram 
taken after dissection 


thickness of the calvana is stnkmg, and 
the effects of hypophysectomy are largely 
recovered from, except that the snout has 
lagged somewhat m forward growth The 
incisor tooth has almost recovered, espe- 
cially m its proximal third, although m the 
distal half there is stiU evidence, m the 
thickemng of the antenor wall and conse- 
quent restnction of the pulp cavity, that 
this animal had been h)q)ophysectomized 
Also, the general form of the tooth is not 
normal, its semicircular form, mstead of 
being somewhat closed at the extremities, 
as occurs after hypophysectomy, is opened 
out so that the chord of its arc would ap- 
pear to be longer, and not shorter, than 
normal 

One feels justified m concludmg that m 
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the intact animal prolonged treatment with 
a crude alkalme, anterior pitmtary extract 
can lead to a dimensional overgrowth, with 
a tendency to obesity and a fall in the ke- 
tone output, m the unne, when the ammal 
IS fasted, due to a state of resistance, but 
that the cramum is only very slightly af- 
fected, if at all The slight mcrease m den- 
sity observed may be accoimted for by the 
fact that the animal has merely a stouter 
bony structure, entirely compatible ivith 
the general growth effect 
In animals treated after hypophysec- 
tomy, however, it would appear that 
growth IS abnormal, both m amount and 
m mode A female rat (Table II) was 
treated for one month prior to hj^ophysec- 
tomy, and treatment contmued for three 
months after operation, which was per- 
formed on the seventy-sLxth day of life 
At death, when 196 days old, it weighed 
353 grams agamst 163 grams, the weight 
of a litter-mate control of the same sex 
whose cramum is also shown (Fig 17) 
Table II, m which their cramal measure- 
ments are compared, brmgs out the nature 
of the change The treated ammal’s skull 
IS 10 per cent longer than the control’s, and 
this would appear mostly to be due to ex- 
cessive growth, of the bram-case, which is 
almost 15 per cent longer than m the con- 
trol The nasal bone lengths, however, 
show only a difference of 3 per cent, a fact 
of probably slight significance 

As m the cramal growth of the ammal 
hypophysectomized at a very early age, 


cranial height and width would appear to 
retam normal measurements, the dispro- 
portion, m bram-case growth — m this case 
on the side of excess — affectmg chiefly the 
anteropostenor dimension The nasal bone 
length, while slightly m excess of normal, 
when compared with the control, is defi- 
cient when taken relative to the length of 
the bram-case, m which respect it may be 
regarded as still retammg the defective 
proportion of the hypophysectomized am- 
mal The adoption of this view is aided by 
the evident retardation m inasor tooth 
eruption which, above, is 19 per cent less 
m length, the lower tooth not suffenng so 
markedly Further indication of senous 
disturbance m harmomous, proportionate 
growth, m the snout itself, is evident m the 
fact that, despite the inadequately erupted 
teeth, there has been more than adequate 
forward growth of the jaws, between the 
mcisor and molar teeth, indicated by a 7 or 
8 per cent greater length m the diastemata 
m the treated animal 

Cramal capaaty has been mcreased 
"passively,” it is suggested, to meet the 
needs of a bram which has shared m a gen- 
eral overgrowth of soft tissues, as a result 
of treatment, but “active” differential 
growth in the snout, m hne with this, has 
not taken place, and there is an assoaated 
failure m tooth growth and eruption, 
which possibly may stand m an effect re- 
lationslup to this failure The sclerosis 
may be due not only to an absolutely m- 
creased acquisition of salts m the bone tis- 


TABLE n CRANIAL DIMENSIONS OF HYPOPHYSECTOMIZED RATS AFTER PROLONGED 

TREATMENT WITH KETOGBNIC HORMONE (bURN’S EXTRACT) COMPARED WITH 
litter-mate control of same SEX 


1 Total cranial length 

2 Fronto-occipital length 

3 Nasal bone length 

4 Cramal height 

5 Cramal width , , 

6 Upper mcisor length (extra-alveolarj 

7 Lower mcisor (extra alveolar) 

8 Upper diastema 

9 Lower diastema 

10 Cranial weight 

H Body weight 

Total cramal length is arrived at 
the error produced by the difference 





Difference 


Control 

Treated 

Percentage 

44 

mm 

48 5 nun 

10 2% Plus 

27 


31 

14 8 Plus 

17 


17 5 

3 Plus 

11 


11 25 

2 Plus 

IS 


16 


S 


6 6 

18 8% Less 

12 


11 

8 4 Less 

12 


13 

8 3% Plus 

7 


7 5 

7 Plus 

1 

8276 gra 

2 4876 gra 

36 % Plus 

163 

gm 

353 gra 

IIG 6% Plus 


bone length to fronto-occipital length in order to ehmmnte 
m raeasunng naso-ocapital length with calipers 


by addmg nasal 
of the frontonasal angles 
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sue, but also, and perhaps more especially, 
to a relative increase, in turn due to failure 
of the process of resorption to keep pace 
with deposition It is felt that this may 
be an important factor m retardation of 
tooth eruption, the teeth becoming “mcar- 
cerated ” 

The failure of this process of resorption, 
consequent upon the absence of the ante- 
rior pituitary, deprives the mechanism of 
growth of the most essential factor con- 
cerned m that form of harmonious change 
and adjustment that is called “modelling ’’ 
Animal stocks, which for long have been 
both carefully bred and protected m their 
environment, mcreasmgly show a perfec- 
tion of morphologic structure and propor- 
tion A good example of this is seen m the 
so-called “thoroughbred” horse m which 
the head is finely modelled and clean-cut 
This same quality is even more outstand- 
ing m the bones of the extremities, which 
structurally are as hght as is compatible 
with strength This hghtness m growth 
IS achieved by modeUmg, the design of the 
bone becommg progressively efficient, me- 
chamcaUy, as the stock is improved It is 
to be observed that the same factors are at 
work m man, although neither his breedmg 
nor nurture are so carefully controlled 
Coarsenmg of the model is a sigmficant 
feature m stock deterioration, and while it 
IS undoubtedly true that there are many 
factors that may produce such change, it 
would appear that even withm the lifetime 
of one mdividual the relatively normal 
form of the model carmot be retamed m the 
absence of the antenor lobe of the pitui- 
tary, m spite of the fact that substitution 
therapy is given m an extract which would 
appear to contam the complete hormone 
content of the antenor lobe 
Companson of the skiagrams of the 
lower femoral ends (Fig 17) shows dearly 
the defect m modellmg in the hypophysec- 
tomized, treated animal The end of the 
bone IS not only larger and denser, but it is 
coarse and club-shaped and has lost its 
gently sweepmg curves That it is resorp- 
tion that has mainly failed is apparent not 
only from the excessive calcification 


throughout, but also from the relatively 
greater quantity of dense cancellous bone 
in the lower end of the diaphysis 

The most marked difference in the two 
animals is m body weight, the treated be- 
ing 116 per cent heavier Autopsy showed 
that this was m great part to be accounted 
for by a heavy fat deposit which, although 
generalized, was most marked on the ab- 
dommal wall and m the retropentoneal 
tissue 

(S) Prolonged Treatment with Purified 
Somatotropic Hormone, when Resistance is 
Delayed — ^When a hypophysectomized rat 
IS treated with a crude alkaline extract of 
antenor lobe, there may follow an mterval 
of a few days before any appreciable growth 
occurs This is due to the presence of thy- 
reotropic hormone in such extracts, the m- 
fluence of which Colhp (8) suggests is to 
offset the growth effect by mcreasmg the 
metabohsm On adnumstenng a purified 
somatotropic hormone, however, to a hy- 
pophysectomized animal, growth is imme- 
diate and may average about from two to 
three grams a day With continued treat- 
ment this rate of mcrease can be sustamed 
for from 30 to 35 days, when the growth 
curve will show a plateau effect There- 
after, despite contmued treatment, loss of 
weight will be evident, the animal havmg 
become resistant to the treatment 

In the case of one hypophysectomized 
male rat, however, growth was contmuous 
for 77 days of treatment This occurred m 
an mvestigation of the possibihty of there 
bemg formed, m the course of prolonged 
somatotropic treatment, a specific “anti- 
growth” hormone A horse had been ren- 
dered presumably resistant to this hormone 
by daily mjection of “Q 40 A” (purified 
somatotropic hormone) over a period of 
four months, receivmg m all the eqmvalent 
of 6 kilograms of ox antenor lobe Its serum 
was investigated to see whether it would 
mhibit the effect of a somatotropic hor- 
mone of known potency, m hypophysec- 
tomized rats Nme male rats, hypophysec- 
tomized on the seventy-second day of life, 
were treated with “Q 79 F” from the thir- 
teenth day after operation After nme 
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days of such treatment they were given in Nme days after hypophysectomy (Graph 
addition at first 0 5 c c and later 2 c c of 1), when the annual had lost 17 grams m 
the horse serum together with the hormone weight, mjection of punfied somatotropic 



Graph 1 Survivor is No 559-^4 


Unfortunately, infection resulted m death 
of eight animals m relatively early stages 
of the experiment, rat No 559-^, Figure 
18, bemg the only one to survive an ade- 
quate length of time Equally unfortu- 
nately, it has not been possible to repeat 
this work owmg to lack of horses as a source 
of serum, but it is felt that report, even of 
this solitary case, is justified by the mark- 
edly atypical changes occurring m tbe 
cramal structure, as the result of pro- 
longed treatment with somatotropic hor- 
mone, and because of the apparent mhibit- 
mg effect, together with postponement of 
the production of resistance, associated 
with the periodic admmistration of a re- 
sistant semm with the hormone 


hormone was begun and contmued for nme 
days Durmg this period, the average gam 
m weight was three grams daily, from the 
start, demonstratmg hormone potency 
For the next 26 days the same dose of hor- 
mone was gpven, first with 0 5 c c and later 
with 2 c c of treated horse serum , durmg 
this time the growth increment fell to 1 1 
gm per day For the nexh five days the 
same dose of hormone with 2 c c of normal 
horse serum was given daily, and the 
weight gam immediately rose to 2 6 gm 
daily At the end of this tune, the growth 
hormone bemg contmued, normal serum 
was replaced by 2 c c of the treated horse 
serum for 12 days, durmg which the daily 
gam fell anew to just over one gram On 
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the substitution of normal for treated se- 
rum, growth hormone bemg continued, the 
animal did continue to gam for a further 
25 days, but only at the rate of 0 5 gm per 
day ITius resistance did not appear until 
after 77 days of treatment, subsequent to 
which the animal lost srs. grams before it 
was sacrificed 

Postmortem, the body was lean, the thy- 
roid, thymus, adrenals, testes, epididymis, 
semmal vesicles, and prostate were under- 
weight and atrophic, hypophysectomy 
had been complete 

The cramal skiagram is of considerable 
interest m that it bears very close resem- 
blance to that of h)q30physectomized rats, 
treated to the resistance point with a crude 
alkalme extract, and no resemblance to 
any of the 20 hypophysectomized, Q- 
treated rats, studied radiographically It 
IS the only one treated with this hormone 
that shows sclerosis All the others show 
what we have come to recogmze as a char- 
acteristic “Q”-hormone effect, namely, ex- 
pansion of cancellous bone, particularly 
the diploe This is best seen in hypophys- 
ectomized animals after about one month 
of treatment Somatotropic treatment, 
contmued beyond the resistance stage (for 
periods of from 100 to 120 days), does not 
produce further growth, and sclerosis has 
never been obseiwed As aheady stated, 
m the hypophysectomized animal that has 
responded well to ‘‘Q”-hormone, the bone 
structure is somewhat less dense than nor- 
mal, and m fact, in animals treated for pe- 
nods beyond the resistance point, the bones 
may be so frail as to break m stnppmg the 
cramum of its soft tissues In this rat the 
Q-effect IS dearly seen m the mterpanetaJ 
bone, whose diploe, however, is not sder- 
osed Elsewhere m the diploe, the outer 
and inner tables are separated by a sder- 
osed middle table The frontal smus 
homologue is larger than m hypophysec- 
tomized anunals, treated to the resistance 
pomt with alkalme extract The tympamc 
bulla IS dense , recovery has been excellent 
m the bones of the cramal base The molar 
and inasor teeth have benefited in the 
latter the form is almost normal — semi- 


circular m outhne, with just a little flatten- 
ing of the antenor tooth surface at the 
junction of the antenor and middle thuds 
The antenor wall, however, is abnormally 
thick and dense and the pulp cavity defi- 
mtely restncted m size 

The similanty of this cramal condition 
m a lean animal, which despite growth is 
undenveight for its age, to that found m 
rats made resistant to the ketogemc effect 
of alkalme extracts, m which adiposity is 
apt to be a feature, may be significant 
Study of the general growth process re- 
veals the fact that it is discontmuous, that 
even m the penod of greatest activity m 
youth It flows and ebbs, and there are indi- 
cations that in the hormonal mechamsms, 
which largely control it, there is a pe- 
nodicity the phases of which, of phylogene- 
tic acquisition, carry in theu activity theu 
own dechne, somewhat m the sense, al- 
though not necessarily by the mechamsm, 
by which the products of fermentation m 
wme eventually inhibit the activity of the 
yeasts that are theu source Such bal- 
anced functional pendulum-hke devices 
are frequent m Nature, stimulation of the 
respiratory center by CO*, the apnoea that 
follows the “Aitspumptin^' effect of pul- 
monary hyperventilation, are common ex- 
amples of the many that might be cited 
They are compensatory m theu function 
and have the inherent weakness of com- 
pensatory adjustments, that they may 
over-swmg — ^to cite but one example, the 
faU m blood sugar that may foUow mges 
tion of a large carbohydrate meal 

It seems not mueasonable to view the 
production of sclerosis m growmg bone, 
bone mdeed overgrown for a tune m cer- 
tam duections, from the prolonged dosage 
with growth hormones, as due to over-em- 
phasis of the phase of consohdation and 
mduced by over-swmg m the first phase 
That following prolonged exhibition of 
parathjuoid hormone, the short term effect 
of which IS to demineralize bone, may be 
similarly regarded, and the possibihty im- 
mediately arises that the former may ac- 
tually be produced by the mechamsm of 
the latter, thus formmg still one other ba- 
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Fig 18 Cranial sclerosis from prolonged administration of purified somatotropic hormone "Q” nlus 
anti 'Q” serum ^ ^ 


SIS of presumption of the actuality of an 
antenor hypophyseal parathyreotropic hor- 
mone 

SUMMARY 

(1) A roentgenologic study has been 
piade of the rat cranium throughout nor- 
mal growth In growth and differentia- 
tion it IS comparable to what is knoivn to 
take place in man, hence conclusions de- 
rived from this work may reasonably be 
used to aid m understandmg human cra- 
mal dysplasia 

(2) Attention is drawn to the mtnnsic 
functional significance of the frontal smus- 
homologue and the “supra-cihary” canal 
m the rat, durmg growth and more espe- 
cially m differentiation The changes ob- 
served m this area, both after hypophys- 
ectomy and with treatment, throw light 
upon certam human anatomical growth 
vanations, seen m cluucal radiologic work, 
m man, not only m the frontal but in the 
other accessory sinuses as well 

(3) Complete removal of the hypophysis 
at an early age, m the rat, markedly re- 
tards cramal growth, especially in its dif- 
ferentiation The resultmg deformities 
form a syndrome which, although its com- 
ponents can be produced by other and non- 
specific causes, is, in toto, characteristic of 


this loss The resultant roentgenologic 
appearance has come to be, m this labora- 
tory, in the course of two years, a rehable 
cntenon of judgment of the completeness 
of hypophysectomy and the adequacy of 
substitution therapy The characteristic 
appearances have been recognized, m the 
cramal skiagram, as early as the eighteenth 
day after operation 

(4) The defects resultmg from hypo- 
physectomy are 

(A) A marked decrease m vascularity 
of bone, afifectmg mdividual bones 
m proportion to the abimdance of 
their normal vascular supply, and 
to the degree and pattern of differ- 
entiation that they normally are 
called upon to undergo in growth 

(B) As a result, the processes of part 
passu resorption and deposition are 
seriously disturbed, the former ap- 
parently bemg more affected than 
the latter 

(C) All growth does not cease cramal 
height and width reach mate- 
rially normal dimensions, antero- 
posterior growth suffers 

(B) The snout is more affected than the 
brain-case , growth is inadequate m 
all directions 
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(£) A roentgenologic diagnosis of com- 
pleteness of the operation can be 
rapidly and rebably arrived at from 
the following observations the 
cramtim is small for the age and sev 
of the animal, the snout is dispro- 
portionately small relative to the 
bram-case The calvanal outhne 
corresponds, form, to about the 
age at which the animal was hypo- 
physectomized, although the di- 
mensions may have mcreased The 
middle table m the calvana is hypo- 
plastic, and in consequence presents 
the appearance of bemg obhterated, 
espeaally m the panetal bone The 
frontal smus-homologue is h)q)o- 
plastic The characteristic tooth 
changes described by Schour and 
van Dyke are seen 

(5) Similar defects result from hypo- 
physectomy m the dog’s cranium where 
there is arrested growth of a true frontal 
smus 

(6) Incomplete dimensional recovery 
from these post-operative defects has been 
produced experimentally by treatment 
with “growth” hormones The crania of 
21 hypophysectomized animals, treated 
with somatotropic (punfied growth) hor- 
mone, were exammed This fraction seems 
to have a specific effect on the x asculanty 
of bone, restormg the normal architecturhl 
structure to the diploe, frontal sinus homo- 
logue, and cancellous bone throughout the 
cramum There results, apparently, sat- 
isfactory growth and differentiation m the 
snout, the incisor tooth showmg a normal 
x-ray appearance m the part grown smce 
treatment The beneficial effect would 
seem to be best marked after from 30 to 40 
days’ treatment, if this is mstituted withm 
a reasonable period after operation Un- 
fortunately, treatment beyond this point 
has led so far to a resistance, which Colhp 
has suggested may be due to the formation 
of a specific anti-hormone Such “Q” frac- 
tions cause a relative reduchon of density 
m the reactivated bone which, it is sug- 
gested, may sen^e to aid the “expansion” 


of the growmg structures or, more likely, 
the appearance may be due to this process 
bemg active Prolonged use of this hor- 
mone, m the hypophysectomized animal, 
IS associated with a clear-cut decalcifica- 
tion and cessation of growth It is not sug- 
gested that this defect is specific In one 
hypophysectomized animal, m which the 
onset of resistance was delayed to almost 
double the normal tune of onset, growth 
contmued and the opposite effect — sclerosis 
— occurred 

(7) With crude alkaline growth extract, 
m the hypophysectomized animal, resist- 
ance was considerably longer m appealing 
and a greater mcrease m body weight oc- 
curred, but the animals were considerably 
more obese than those treated with “Q” 
fractions Incomplete recovery occurred 
m the snout and teeth, while well marked 
overgrowth, in the anteroposterior direc- 
tion, appeared m the bram-case, together 
with a well marked sclerosis The impres- 
sion was gamed that treatment with the 
punfied fraction produced growth that was 
absolutely less than with the crude extract, 
but that the modelhng of the resultant 
bone was more nearly normal, and that, m 
general, differentiation m the snout was 
better The crude alkaline extracts pro- 
duced overgrown bone of a coarse, heavy, 
poorly differentiated t)?pe 

(8) In the mtact ammal, thyroid by 
mouth and thyreotropic hormone led to de- 
mmerahzation recogmzable m the skia- 
gram and affectmg both bone and teeth 
Prolonged administration of adrenotropic 
hormone produced similar results m young 
adult rats, but there is doubt as to the spe- 
cifiaty of this last effect 

(9) Cranial sclerosis, best seen m the 
calvana, frontonasal angle and tympanic 
bulla, was observed m mtact animals 
treated with prolonged parathyroid hor- 
mone dosage, and m others, similarly 
treated, there was evidence that simultane- 
ous administration of a thyreotropic frac- 
tion did, to some extent, mhibit this effect, 
as did also punfied somatotropic hormone 
In hypophysectomized animals, under such 
treatment, it appeared that a similar result 


3S 


RADIOLOGY 


mil follow, to a less marked degree, and 
that a much longer period of treatment is 
necessary to produce it than m the mtact 
animal Histologic study of animals m 
this group confirm the \-ray findmgs The 
factors mvolved in such results are by no 
means clear, but it is felt that both diet 
and calcium-phosphorus ratio are imph- 
cated 


note)^ Human Osteologj , 185S p 61 (foot 

(6) CoLLip J B Seli’e H , and Thomson D L 
Beitrage zur Kenntms der Ph>'siologie des Gehiman 
flanges VjrchoTr’s Arch 1933 290, 24 
(71 Idem Nature 1933 131,56 

(8) CoLLip, J B Some Recent Advances m 
the Physiology of the Antenor Pitmtary Tom- 
Mount Smai Hospital May-June.1934 1,29 

(9) Keith Sir Arthur and Campion George 
G A Contribution to the Mechanism of Growth of 

the Human Face Dental Record, London 1922 42. 
m ' 


(10) Sclerosis was also produced by the 
prolonged admimstration of crude alkaline 
antenor lobe extracts Slight in degree or 
lacking m the intact animal, marked sclero- 
sis occurred in the hypophysectomized rat 
as resistance developed, especially as the 
ammal became resistant to the ketogemc 
effect of such hormones, and this sclerosis 
was associated mth obesity This throws 
light upon the cramal sclerosis frequently 
to be found in obese women 

(11) One case is discussed in which 
sclerosis resulted from the prolonged ad- 
mimstration of a purified somatotropic hor- 
mone, under very special circumstances 

These investigations, of which the above 
is but a prelimmary statement, ivere under- 
taken to throw light on the complex prob- 
lems ansing from the work done with Le- 
vene and Rowe prior to 1933 on human 
cramal dysplasia They were made possible 
by the kind co-operation of Professor Colhp, 
who has placed at my disposal for the fur- 
■therance of this study the facilities of his 
department I wish to thank Professor 
Colhp and his colleagues. Professor D L 
Thomson, Dr Hans Selye, Dr L I Pugs- 
ley, and Dr R L Kutz, who by their 
generous co-operation have made this re- 
search possible 
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SERIAL ROENTGEN EXAMINATIONS OF THE CHEST IN UNIVERSITY STUDENTS* 

RESULTS OF SINGLE FILM STUDIES IN STUDENTS MUTH POSITIVE MANTOUX REACTION 

-By E A POHLE, M D , Ph D , Professor of Radiology, L W PAUL, M D , Assistant Professor 
of Radiology, and S R BEATTY, M D , Resident in Radiology, University of Wisconsin 

Medical School, Madison, Wtsconsm 


S ERIAL roentgen evainmation of cer- 
tain groups as, for instance, school 
children (1), young working people 
(2), food handlers (d), students (4), state 
pohce, soldiers, and sailors (5), have been 
earned out during the last few years by 
investigators m a number of countries 


be found which cannot be detected by 
physical exammation but can be dis- 
covered by the roentgen ray Stimulated 
by the reports published, a program of 
roentgen senal exammations among the 
new students entermg the Umversity of 
Wisconsin was outhned and earned out. 




Fig 1 
Fig 1 


Fig 2 

Adult tj-pe of tuberculosis in lung parenchyma 
Fig 2 Apical pleuntis 


In the United States the studies of Hether- 
ington (6) and his co-workers are known 
to all mterested m this subject One 
of the most important results of these m- 
vestigations is the fact that a small per- 
centage of active tuberculous lesions wiU 


1 Presented before the Radiological Soaety °f ^or^ 
^enca at the Twenty second Annual Meeting 
Cincinnati, Nov 30-Dec 4 1936 ^ 


we are givmg m the foUowmg a brief r6- 
sum^ of the results 

METHOD 

In view of the relatively high cost of 
film studies the fluoroscopic method was 
considered first MTule acceptable to some 
of the chmaans, the Department of 
Radiology opposed this way of approach 
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because we were and still are 
convinced of the supenonty 
of the roentgenogram for the 
detection of small lesions even 
if smgle films had to be used 
As wdl be shown later we found 
ourselves m full accord with 
leadmg radiologists m this 
country It is true that _Reid 
(7) advocates the fluoroscopic 
evammation for this purpose, 
based on 1,035 cases with a 
mistaken diagnosis in only two 
mstances, the number of de- 
tected cases of tuberculosis is 
not given However, Heth- 
ermgton, et al (8) pomt out 
a number of shortcommgs of 
the fluoroscopic examination 
It not only fails to reveal a 
considerable part of the cala- 
fied nodules and lymph nodes 
visible m roentgenograms, but 
rarely shows a tuberculous m- 
filtration located at the apex 
of the lung above the clavicle 
Schaare (9) reached similar 
conclusions He compared the 
results of the exammations m 
400 cases obtamed by the 
fluoroscope and the roentgeno- 
gram, m 17 85 per cent the 
fluoroscope did not detect the 
lesion and in 21 75 per cent a 
lesion was suspected but could 
not be defimtely classified 
Licht (10), who surveyed the 
literature on this subject and 
conducted tests of his own, 
beheves that “the explanation 
of the screening errors must he 
m reduction of the dark vision, 
the reduced power of distmc- 
tion, especially, playing an im- 
portant part, while the reduc- 
tion of the visual power plays 
only a mmor r61e ” In his 
opimon “the best method for 
lung examination is roent- 
genography followed by screen- 
ing ” In order to obtain ad- 
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Fig 3 

Fig 3 Advanced adult tuberculosis with cavitation 
Fig 4 Multiple calcified hematogenous foci 


ditional information we sent a question- 
naire to 12 recognized radiologists se- 
lected throughout vanous parts of the 
country The questions and answers are 
shown m Table I, they speak for them- 
selves 

Supported by this overwhehnmg ex- 
pression of opmion m favor of the film 
method, the necessary funds were pro- 
cured to finance the smgle film examina- 
tion Paper films were not considered be- 
cause they do not show suffiaently fine 
detail necessary for the recogmtion of mmi- 
mal tuberculous lesions (see also editorial 
in the December, 1934, issue of Radiology, 
21, page 591) 

Smce approximately from 2,000 to 2,500 
new students enter the Umversity each 
fall, and smce the present physical plant 
could not handle such a number effiaently, 
the staff of the Student Health Service 
proposed to give aU new students a Man- 
toux test and refer all positive reactors 
for roentgen exammatiom A study of the 



Fig 4 


literature seems to mdicate that a positive 
tubercuhn reaction is to be regarded as a 
sign of tuberculous infection either active 
or inactive (11 and 12) 

technical procedure 

Smce the ex amin ation of such a large 
number of individuals would add a con- 
siderable burden to a busy department, a 
method was worked out whereby these 
exammations could be done m a minimum 
of time and without mterfermg too much 
with the routme work 

Groups of approximately 100 students 
were exammed at a tune, the work be- 
gmnmg immediately after regular hours 
Men and women were ta k e n m separate 
groups All clothmg was removed to the 
ivaist, the women were given paper jackets 
to wear The group was foimed m line 
passmg by a desk where two persons took 
care of the handhng of records and the 
preparation of identification numbers 
The techmcal procedures concerned with 
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the exposing of the fihns were handled by 
three persons One technician positioned 
the patient belore the film holder, meas- 
ured the thickness of the chest, gave the 
necessarj' instructions to the patient, 
and instructed a second techmcian han- 
dlmg the controls as to the proper volt- 
age to be used A thud assistant ear- 
ned the cassettes to and from the dark 
room By proper team work it was pos- 
sible to make an exammation approxi- 
mately every 45 seconds and a group of 
100 could be handled m about one hour 
In spite of the rapidity with which the 
exammation was done there were only 3 
per cent retakes needed due to improper 
techmc Only one skilled techmaan was 
necessary, the rest of the work could be 
done by less skilled helpers The loadmg 
and unloadmg of cassettes m the dark 
room requued the services of two persons 
Exposed films that could not be developed 
immediately were stored m hght-proof 
boxes and processed later The tech- 
mcal factors used were as follows dis- 
tance, 72 mches, 150 mdliamperes , tune 
of one-tenth second, voltage varied ac- 
cordmg to the thickness of the chest 

DISCUSSION OF THE RESULTS 

The first column in Table II hsts the 
number of cases showmg no emdence of 
tuberculosis The next three columns 
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Fig 5 Metastatic carcinoma in lung parenchjTna 

give the number of cases showmg cal- 
cification, either m the lung parenchyma 
(Ghon tubercle), m the hilum lymph 
nodes, or m both The presence of such 
calcification was considered evidence of a 
previous first infection or childhood type 
of tuberculosis The last two columns m- 
clude the cases showmg evidence of the re- 
infecbon or adult type of lesion These 
were subdivided further into those m which 
the lesion was m the lung parenchyma 
(Fig 1) and those m which the major 
Aange appeared to be a thickenmg of the 


TABLE n — SUMMARY OF X-RAY FINDINGS 


Year 

Neg 

Ghon 

Hilum 

Ghon 

and 

Hilum 

Adult 

Inf 

Apical 

1 Pleur 

1934 



47 

33 

16 

10 

1935 



64 

61 

11 

2 

1936 



69 

75 

18 

19 

Total 

2072 


ISO 

169 

1 45 

31 

% 

76 21 

1 21 

1 2 79 


TABLE in — X-RAY FINDINGS NOT RELATED TO TUBERCULOSIS 


Year 

Heart 

Anom 

Lobes 

Anom 

Ribs 

Pleural 

Thick 

Chron 

Infl 

Bronchi- ] 
ectasis 

Rib 1 
Res 1 

Misc 

1934 


6 

17 

17 1 


1 


3 

1935 

48 

9 

18 

32 

5 

2 


2 

1930 

48 

7 

14 

24 

21 

1 

2 


Total 

122 

22 

49 

73 

20 

3 

2 

5 
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apical pleura— apical pleuntis (Fig 2) No 
attempt will be made m this discussion 
to classify these lesions further Suffice 
it to say that practically all types of tuber- 
culous lesions were encountered , some un- 
questionably active and advanced as evi- 
denced by the softness of the shadows and 
the presence of cavities (Fig 3), while others 
were more fibrotic m appearance with evi- 
dence of scamng and retraction The same 
IS true as to the extensiveness of the in- 
volvement, the lesions varying from small 
round or wedge-shaped opacities to mvolve- 
ment of half of both lungs 

On the roentgenogram, the cases classi- 
fied as apical pleuntis showed a band of 
increased density over the summit of 
one or both apices In order to be of 
significance the lower margm of this band 
had to be somewhat rough and uregular 
and frequently fine trunk markmgs could 
be traced up to and mergmg with it 
The significance of such pleural changes 
may be open to question It is our 
opmion that when care is taken to exclude 
other causes for such a shadow (subcla- 
vian vessels, muscle shadows, flared nb 
margm), such densities are to be con- 
sidered as evidence of a tuberculous pleun- 
bs and that m this parbcular age group 
this findmg has more significance than m 
patients of more advanced age It is 
often difficult to deade from a smgle 
roentgenogram whether the lesion is limited 
to the pleura or whether there is mvolve- 
ment of the immediately adjacent lung 
parenchyma, whether it is a recent m- 
flammatory thickenmg or an older and 
fibrobc scar Progress films at smtable 
mtervals seem mdicated espeaally m many 
cases of this type 

Two unusuhl cases represenbng aca- 
dental findmgs are illustrated in Figures 
4 and 5 One is a student with what we 
consider as mulbple calcified hemato- 
genous foci, the other shows a meta- 
stabc nodule m the parenchyma from a 
primary carcmoma m the breast 

Other roentgen findmgs not related to 
tuberculosis are hsted m Table III ''t^Tule 
some of the abnormahbes discovered are 


of scientific mterest only (anatomical 
vanations), some have defimte clmical 
sigmficance, as, for instance, bronchiectasis 

SUMMARY AND CONCLUSIONS 

(1) Dunng a three-year period (1934- 
1936) aU new students entenng the Um- 
versity of Wisconsm were subjected to a 
Mantoux test by the Student Health 
Department The positive reactors were 
referred to the Department of Radiology 
for a smgle roentgenogram of the chest 

(2) The techmcal procedure is de- 
scribed 

(3) It appeared that 2 79 per cent 
of the 2,719 students exammed showed 
some adult type of tuberculous lesions, 
while 21 per cent presented evidence of 
previous first infecbon or childhood type 
of tuberculosis 
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DISCUSSION 

Dr Henry Kbnnon Dunham (Cincin- 
nab, Ohio) Nothmg m prevenbon of 
disease is more important than the study 
which has just been presented This study 
is to be encouraged because the death rate 
from tuberculosis m the adolescent has 
dropped very httle 

It IS encouraging to find so many of our 
colleges and colleagues devoting time, 
brains, and money to this sane method 
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of stamping out tuberculosis and savmg 
lives 

The essayist brought up the relative 
values of the fluoroscope, the value of the 
paper films, the single film s, and the 
stereoscopic films 

I would like to repeat what I have said 
a good many times "^Tiat you men very 
well know but which I thmk you ought to 
repeat to the doctors in your hospitals 
The fluoroscope is pnmanly valuable to 
study motion, it does not have the same 
value when it comes to studying structure 
It is very important not to let the doctors 
think that they can see a great deal of 
fine structure with the fluoroscope 

The film records this fine structure and 
IS a permanent record The stereoscope 
gives a better record of structure and al- 
lows the roentgenologist to study the 
anatomical relation of that structure The 
paper film records gross structure only 
All of these procedures are good but to be 
useful they must have intelligent selection 

Dr James Jay Clark (Atlanta, Ga) 

I am very much interested m Dr Pohle’s 
report and wish to congratulate him on 
bringmg this mterestmg subject to our 
attention In Atlanta, at Emory Um- 
versity, we started this routme examina- 
tion two years ago and, while we have not 
exammed as large a number as Dr PoMe 
reports, we are increasing the group each 
year and expect m 1938 to have included 
the entire student body of the Umversity 
At present only the students shoiving a 
positive Mantoux test have been studied 
by x-ray — we use the fluoroscope and 
follow with stereoscopic film s I should 
hke to emphasize what Dr Dunham says, 
namely, that the fluoroscope is prmapaUy 
of value in the study of motion and m these 
students we obtam very little information 
from fluoroscopic exammations 

I am looking forward to the next four or 
five years in folloivmg the freshman stu- 
dents who have shoivn a positive Mantoux 
test and hope to determine if hilus calci- 
fication and Gohn lesions have any par- 


ticular meanmg Personally, at this time 
I believe they mean only that the mdividual 
has had a premous tuberculous infection 
We have found a few students who had 
an active tuberculous infection We have 
found another group which might be 
classed as “borderline” and these men are 
placed under observation and carefully 
watched 

There is another angle that should have 
consideration , that is, the effect upon the 
family and the student when a positive 
Mantoux test is reported This test should 
be carefully explained to the student so 
that undue worry and fear may not be 
occasioned I have seen several students 
who have had positive tests in other um- 
versities brought home to the family for 
examination by their own physician, who 
understood that the student had an active 
mfection 

One other pomt — concermng the fluoro- 
scoping of large groups of students You 
will recall that dunng the war, many 
soldiers famted when they were vaccmated 
against typhoid or smallpox If you at- 
tempt to fluoroscope a group of men, place 
them so that, if they faint m the dark, they 
ivill not mjure themselves by striking 
against sharp corners 

I am sure the next few years wiU tell us 
whether or not these tests are worth while 
I also believe that the men who do not show 
a positive Mantoux test should have this 
same exaimnation, as m a certain per- 
centage of positive infections the Mantoux 
test is a failure 

Dr Walter S Lawrence (Memphis, 
Tenn ) If there should be any doubt m 
the mmds of any of you as to the lack of 
value m the fluoroscopmg of these diflScult 
cases, these fine lesions as it were, just 
remember the words of Scripture The 
Bible mentioned the fluoroscope long years 
ago It says somewhere "A man looketh 
at himself m a mirror and goeth his way 
and straightway forgetteth what manner 
of man he is ” 

We need the nermatiptif rpnr.r^ i 
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Dr Ernst A Pohle (closing) I am 
very glad mdeed that Dr Dunham brought 
out m his discussion the shortcommgs of 
our method of approach I am fully m 
accord with him that all students should 
be examined by roentgen rays and not only 
those who had a positive Mantoux test 
I do hope that eventually we wiU get 
sufficient funds and personnel to carry it 


out on that basis because there is no doubt 
that positive cases may be overlooked 
now 

I very strongly feel that if one were to 
detect only one case of active tuberculosis 
m all those students who are not ex- 
ammed roentgenologically, under our 
present plan the expense would be justified 
and well worth while 



BILATERAL SPONTANEOUS IDIOPATHIC PNEUMOTHORAX IN APPARENTLY 

HEALTHY INDIVIDUALS^ 

A REVIEW OF THE RECENT LITERATURE AND PRESENTATION OF A CASE 

By FRED A HASNEY, M D , West Orange, N J , and FELIX BAUM, M D , Newark, N J 


^PHE number of bilateral spontaneous 
I idiopathic pneumothoraces pubbsbed 
™ in the hterature is rare, although uni- 
lateral cases have been reported m great 
niunber In lookmg over the latest htera- 
ture on the subject we found an extreme^ 
mstructive article published by Rossel (1) 
Leaving aside all discussion of spontaneous 
pneumothoraces appearmg m cormecbon 
with certain diseases capable of produang 
destructive processes of the pleuropuhno- 


healthy mdividual, which is also called be- 
mgn idiopathic pneumothorax or simple 
pneumothorax, or again, but more map- 
propnately, pneumothorax from stram or 
acadent ” 

The problem of the etiology and treat- 
ment of this condition is of real practical 
importance, smce the pneumothorax called 
"des consents” is not as rare as one thinks, 
unilateral pneumothorax least of all Of 
these latter, Fnesdorf, m 1927, estimated 



Fig 1 Air spaces within the visceral pleura Notice connection with alveoli (a) 
Fig 2 The formation of a vesicle m the beginning {From Scltmincke, Ziegler’s 
Bettr z path Anal , 192S, SQ, 692 Courtesy of Gustav Fischer, Jena ) 


nary tissue, and pneumothoraces produced 
by extra- and mtra-thoraac trauma, Ros- 
sel limits his attention to the ‘‘spontaneous 
pneumothorax which GaiUard has called 
‘‘pneumothorax des consents,” pneumo- 
thorax which occurs unexpectedly m a 

‘ X ra> Demonstration Clinical Staff Meeting, St 
Marj’s Hospital Orange, N J , Dec 10, 1935 


that there were 177 pubhshed cases Ros- 
sel, from his bibhographic research of ten 
years, concludes that at the present tune 
this figure can be doubled Bilateral cases, 
however, are infimtely more rare Rossel 
found 13 cases mentioned by Olbrecht, 
and, m addition, one of Bedford (1929), 
one of Ackermarm (1931), one of Sorren- 
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Fig 3 A vesicle fully developed 
Fig 4 Two vesicles Malformation of em 
bryomc lung tissue (a) surrounded by normal 
alveolar tissue This zone represents an incom- 
plete or inhibited development 

Fig 6 Ruptured vesicle. {From Schmtncic 
Ziegler’s Beitr s ^th Anal 192S 80, 692 
Courtesy of Gustav Fischer Jena ) 


tmo (1931), and, finally, one of Markson 
and Johnson (1934), making m all 17 cases 
To these he adds two under his own per- 
sonal observation The first one was that 
of a boy of 17 without any past history of 
pulmonary disease In apparent health, 


he developed suddenly a spontaneous 
pneumothorax on the nght without fever 
and without a sigmficant pleural reaction 
Rossel continued the collapse artifiaally 
Six months later, in the course of an x-ray 
exammation, while the pneumothorax on 
the right still existed, he discovered a 
second very complete spontaneous pneu- 
mothorax on the left wilh almost no pleu- 
ral reaction Subjective signs were ab- 
sent The diagnosis was possible by x-ray 
only A thoracoscopy, done ten days later, 
did not show the place of pulmonarj'’ rup- 
ture Instead, it revealed the presence of 
yellow, subpleural nodules The pneumo- 
thoraces were absorbed progressively and 
the lungs re-expanded In Rossel’s other 
case, a young man of 20 without a previous 
history of pulmonary pathology, two days 
after his entrance m a school of recruits, 
developed in the mommg after dressing, 
without precedmg effort, a sudden left 
hemopneumothorax, with intense dyspnea 
After aspiration of air and blood transfu- 
sion he improved, but five days later, in 
the mommg again, a spontaneous pneumo- 
thorax on the other side formed suddenly 
Patient died a few minutes later from as- 
phyxia The autopsy showed on the left a 
pneumothorax contaimng 3,500 c c of 
blood and a completely flattened lung In 
spite of a very careful search, the pleuro- 
pulmonary rupture and the source of the 
hemorrhage could not be discovered On 
cutting the lung, bronchial dilatations, lo- 
cahzed at the apex, were found On his- 
tologic examination, dilated subpleural 
alveoh were noticed On the right side 
there was a complete dry pneumothorax, 
the lung bemg entirely collapsed agamst 
the spmal colhmn At the apex of the 
right upper lobe, Rossel found emphysema- 
tous subpleural bullae as big as beans One 
of these was ruptured, under water, bubbles 
of air escaped There was no tuberculosis 
on either side 

As to the pathogenesis of this condition, 
Rossel cites two opposing theories 

(1) That held, among others, by Sergent, 
of a tuberculous origin, 

(2) That held by Gaillard who postu- 
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Fiff 6 Massive spontaneous collapse of nght lung {Oct 17, 1934) 

Fig 7 Bilateral spontaneous pneumothorax (Nov 10, 1934) No evidence of active pulmonary tuberculosis 


lates the rupture of an emphysematous 
vesicle, discarding all ideas of infectious 
ongin As objection to Sergent’s theory, 
Rossel pomts out the fact that pneumo- 
thorax of the idiopathic type occurs very 
rarely in samtona, that in these cases of 
idiopathic spontaneous pneumothorax the 
pleural reaction is generally absent, or if 
present at all, is insignificant and fleetmg, 
and that there is a tendency to recurrence 
Rossel distinguishes two A^aneties pneu- 
mothorax appearmg 

(fl) on both sides at the same time (si- 
multaneous), 

(&) first on one side and then, after a 
vanable penod, on the opposite side (alter- 
nating) 

He cites a case of the first t}'pe, that of a 
student who, after violent exerase, was 
earned suffocatmg from the stadium A 
d'!ag}tosis could not be made without an \-ray 
which revealed the presence of a bilateral 
pneumothorax This patient recovered 
rapidly after aspiration of air To explain 
the bilaterahty in this instance, he suggests 
three hypotheses 

(1) A single and the same cause had ef- 


fect in the same way both on the left and on 
the nght, the rupture was double because 
of an identical pathologic state m the two 
lungs, 

(2) The sudden entrance and pressure of 
air m the pleural cavity caused a rupture 
of the me^astinura, by the commumca- 
tion thus created, the air passed into the 
opposite pleural cavity, 

(3) The interpleural commumcation was 
not traumatic in origin but congemtal 

Accordmg to the last two possibihties, 
the pneumothorax would be double but the 
pleuropuhnonary rupture smgle Rossel 
says 

“’ItTien the two pneumothoraces occur suc- 
cessively, their formation is endently mde- 
pendent one from the other there are two 
ruptures, one on each side Is it necessary to 
postulate for each one a different etiology^ 
We do not think so ” 

In the first of Rossel's cases, suramanzed 
above, the two pneumothoraces, separated 
by an interval of six months, evolved in 
an absolutely identical manner The 
thoracoscopic exammation of the left side 


Fig 8 Complete re-cxpaasion of both lungs (Jan 8 , 1935) The annular shadows (see arrows) are prob- 
ably vesicles 

Fig 9 Massive spontaneous collapse of left lung (Aug 26 1935) 'Arrow 2 pomts to an adhesion 


showed the presence of some yellow, sub- 
pleural nodules, probably tuberculous in 
nature None of the nodules seen, how- 
ever, were perforated The pleural hnmgs 
were mtact The author does not believe, 
therefore, that this is sufficient evidence of 
a tuberculous origin of the left pneumo- 
thorax, and, by analogy, of the right He 
adds 

"Moreover the successive rupture of a tu- 
bercle in the two pleural cavities would consti- 
tute a very strange and hardly plausible co- 
incidence, in view of the usui ranty of the 
process It appears more logical to assume 
that the patient is a earner of small bilateral 
tuberculous cicatnces with compensatory em- 
physema, cicatnces such as are present, un- 
doubtedly, m a large number of chnically 
healthy individuals ” 

In his second case, Rossel found no trace 
of tuberculosis, either recent or old The 
right pneumothorax was due, as the au- 
topsy proved, to the rupture of an emphy- 
sematous bleb The ongm of the left 
pneumothorax remamed undetermmed 


The histologic exammation of fragments 
from the apex of the lung revealed a state 
closely resembhng the description that 
Hubschmann has given of certam aca- 
tnees followmg mmute tuberculous lesions, 
having given no clmical signs The cause 
of the pneumothorax was probably a rup- 
ture of subpleural acatnaal emphysema- 
tous alveoh 

The problem of treatment is summed up 
in the question whether to contmue these 
pneumothoraces or to leave them alone 
As a rule they absorb very rapidly Be- 
cause of the recurrent character of these 
pneumothoraces, it is necessary, at any 
price, to obtam pleural adhesion The 
continuation of the pneumothorax by re- 
peated refills attains precisely this end 
The mtroduction of air into the pleural sac 
alters its epithehal hnmgs, which, when the 
artificial pneumothorax is abandoned, 
favor the adhesion of the pleural layers 
Also, by irritation, this process provokes 
the new formation of connective tissue, 
leadmg to an important thickenmg of the 
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serosa Thus the patients are given the 
pleural sohdity which they seem to lack 
Rossel believes that, in general, contmu- 
ance of the artifiaal pneumothorax for 
from SIX to mne months is sufficient 

According to Sten Grapengiesser (2), 
spontaneous pneumothorax in apparently 
healthy mdividuals mamfests itself either 
by a smgle attack or by repeated attacks 
on the same side (m about 20 per cent of 
the cases), or, very rarely, by alternate at- 
tacks on two sides, attacks which are often 
so close together that they produce a bi- 
lateral pneumothorax Grapengiesser adds 
to the list of cases reported in the hterature 
one case which he himself observed of al- 
ternating spontaneous pneumothorax m 
which the attacks, first on the right and 
then on the left, were separated by a period 
of about a month Grapengiesser beheves 
that this condibon is rare and the progno- 
sis favorable Consequently autopsies are 
infrequent and anatonucal research is 
made very difficult Kjaergaard found m 
four personal cases, at autopsy, that there 
was formed m a small bronchus a sort of 
valve, pemutting the passage of air more 
easily on inspiration than on expiration 
Beyond this valve there appeared a “val- 
vular vesicle" which had broken and given 
nse to the pneumothorax Kjaergaard 
thinks that aU the cases of simple pneumo- 
thorax are due to the rupture of valvular 
vesicles Grapengiesser states 

"It is extremely probable that at the ap- 
pearance of the first pneumothorax, there 
occurs a factor which favors the production of 
a pneumothorax on the opposite side At 
the time of a sudden unilateral pneumothorax 
the cuculation of blood m the affected lung is 
found to be obstructed A larger quantity of 
blood belongmg to the lesser cuculation must 
then suddenly make its way across the capil- 
lanes of the unaffected lung This fact, 
along with the concomitant dyspnea, leads to 
a hyperemia which one would suppose would 
brmg about contraction of the small bronchi 
Planner has shown that a partial bronchial 
stenosis has a tendency to let pass more easily, 
like a valve, the air of inspiration than of 
expiration, which probablj'- means that m the 
course of inspiration the negative pressure 
neutralizes to a certam extent the stenosis 


A unilateral pneumothorax then would always 
bring about a hyperemia of the small bronchi 
of the opposite side, which would favor the 
producbon of valvular vesicles on that side 
The dyspnea should also lead to a rapid dis- 
tention of the valvular vesicles m process of 
formation ” 

As to the mechanism of development 
of bilateral spontaneous pneumothorax, 
Grapengiesser believes that when a pneu- 
mothorax IS produced on one side and more 
particularly if it is produced suddenly and 
IS accompamed by intense dyspnea, there 
IS added to the lung of the opposite side an 
excessive burden which favors in certam 
cases the production of a valvular vesicle 

Castez and Mazzei (3) call the recur- 
rent spontaneous pneumothorax “bemgn ” 
They beheve, as quoted in the “Journal of 
the American Medical Association" ab- 
stract, that the subpleural blebs form me- 
chamcaUy, at the level of the weaker or 
shghtly altered areas of the lung, at the 
tune of gaseous over-distention at that 
level They support this mterpretabon by 
the data given at the roentgen and ana- 
tomo-pathologic studies of the lung m this 
condition as well as by results of experi- 
ments They advise roentgenologic search 
for the presence of fine nng shadows at the 
contours of the visceral pleura which rep- 
resent subpleural blebs located at that 
level In the roentgenograms of one of the 
authors’ patients the shadows given by the 
subpleural blebs were evident m aU the 
consecutive roentgenograms The progno- 
sis and treatment of the condition are the 
same as those of non-recurrent “bemgn” 
spontaneous pneumothorax 

An important contnbution to the subject 
of bilateral spontaneous pneumothorax was 
made by A Schmmcke (4), pathologist m 
Heidelberg (see Figs 1 to 5) Unfortu- 
nately, the chmcal history given by Scb- 
rmncke is mcomplete insofar as x-ray find- 
ings were not mentioned at all Schmmcke 
autopsied a case of a young woman who, a 
year before her death, had suffered from 
dyspnea following physical exertion The 
family physician had aspirated clear and 
sterile fluid from both pleural sacs After 
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Fig 10 Left lung almost re-expanded A small amount of air is noticeable around the apex 
Fig 11 Partial spontaneous pneumothorax on right, accidentally found dunng routme x-ray checL up 
(Nov 23, 1936) Patient had no pleural reaction at this time 


admission to a hospital, a bilateral pneumo- 
thorax with flmd formation was found 
Tubercle bacilli were absent, and there was 
no fever After repeated aspirations of 
flmd and air, the patient’s condition im- 
proved, but after nine months she died of 
“mcreasmg dyspnea ” The mterestmg 
finding m Schmmcke’s autopsy report was 
a “compression of both lungs, espeaally of 
the left” and, macroscopicaUy, a number of 
air-fiUed bullae m the pleural tissue With 
the aid of a magnifymg glass, he could de- 
tect minute perforations of the cupola of 
the pleura, he was unable, however, to 
demonstrate air bubbles escaping through 
the perforations after mjection of air into 
the bronchial tree Microscopically, he 
found normal lungs and normal bronchi, 
and subpleural cysts connected with the 
alveoh of the lungs Figure 1 shows nu- 
merous air spaces withm the pleural tissue. 
Figure 2 the beginning of the formation of 
bulls. Figures 3 and 4, large bulls localized 
]ust imder a thin pleural layer, and Figure 
5 a ruptured bulla 


W e were fortunate m detecting last year 
a sinular rare case of a young man whose 
case record reads as follows 

Young healthy male adult, 23 years of 
age Previous history negative except for 
occasional colds of short duration 

Oct 17, 1934, while sitting m chan, the 
patient stooped to pick somethmg from the 
floor He struck his right side against the 
chan and felt a slight pam m the middle of 
his nght chest Y^en he arose and walked, 
he felt dizzy and short of breath, dyspnea 
continued and he felt faint He was taken 
to the hospital and a chest roentgenogram 
was made The film showed a complete 
pneumothorax on the nght side (Fig 6) 

The nght chest was strapped for rehef 
of pam After the nght side was strapped, 
the patient complamed of pain m the left 
chest He remamed m bed ten days 
A roentgenogram made Nov 10, 1934, 
showed a bilateral pneumothorax (Fig 7) 
One made on Jan S, 1935, showed both 
lungs to be expanded (Fig 8) 

The patient led a normal hfe, working 
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daily, from January until Aug 25, 1935 
On that evening he jumped over a stone 
wall, stnkmg his chest lightly while jump- 
ing The next mormng about 11 45 a m 
he felt pam in the lower left chest, and 
agam became dizzy and dyspneic X-ray 
exammation the next day showed a com- 
plete pneumothorax on the left side (Fig 
9) The left chest was strapped for relief 
of pam and the patient remained in bed for 
a few days 

A roentgenogram made Sept 25, 1935, 
showed the left lung almost re-expanded 
(Fig 10) On Nov 23, 1935, the patient 
was agam checked up roentgenologically 
and the fihn showed a partial pneumo- 
thorax on the nght side (Fig 11) He had 
no pleural reaction, however The chmcal, 
roentgenologic, and laboratory findings 
were otherwise negative except for dis- 
eased tonsils which were removed under 
local anesthesia, Dec 19, 1935 He has 
had no cough or sputum at any tune 

On Oct 28, 1936, after an interval of 
apparently perfect health, while sittmg at 
the breakfast table he felt again a sudden 
pain in his nght chest He waited for two 
days before he came to us agam and we 
found, on fluoroscopy, a new spontaneous 
pneumothorax on the nght side The left 
lung was normal We finally deaded to 
continue the pneumothorax arbfiaally by 
weekly msufflations of about 350 c c of 
air, given under negative pressure, for about 
six to tune months, untd the visceral pleura 
should show roentgenographically a thick- 
enmg which would guarantee a complete 
obhteration of the nght pleural sac after re- 
expansion. The patient is workmg steadily 
and feels comfortable 

In commenting on this case we are in- 
chned to accept Rossel’s theory of “same 
effect, same cause ” There was not the 
shghtest endence of active pulmonary tu- 
berculosis The parahilar aimular shadows 
seen on the film taken after bilateral re- 
expansion (see arrows on Fig 8) are, m our 
opmion, due to bullai described by Sch- 
mmcke (4) The bilateral spontaneous 
pneumothorax of our patient was of the 


alternating type The finrst rupture oc- 
curred on the nght side, the second one on 
the left before the nght lung had had the 
opportunity to re-expand completely (Fig 
7) Dunng the third attack the Mt side 
collapsed (see Fig 9) but an adhesion (see 
arrow 2 in Fig 9) between the two left 
pleural layers, which must have formed 
after the re-expansion following the second 
attack, prevented complete compression 
of the left lung The pneumothorax on the 
nght following the third attack must have 
been so small and the openmg of the super- 
fiaal bulla so mmute that the patient did 
not notice any discomfort It was de- 
tected only by accident dunng the last x- 
ray check-up 

As to the treatment of our patient, we ad- 
mit that bed rest and strapping of the 
chest alone do not guarantee agamst a 
further acadental collapse It is safer to 
conlmue the pneumothorax, first on the 
nght, artifiaally for a while until the x- 
ray findings show a thickened visceral 
pleura which, after re-expansion, will re- 
mam adherent to the panetal layer The 
imtation by artifiaally insufflated au alone 
IS, in our opimon, suffiaent, and we would 
surely apply artificial pneumothorax on 
the left also, if another acadent should 
happen 

We do not recommend the use of untat- 
mg substances other than filtered au m- 
trapleurally Sterile mmeral oil or sahne 
solution mjected mto the pleural sac would 
surely produce a stronger untation than 
au, but theu use would be too nsky The 
ideal thmg in pneumothorax is to keep the 
pleural sac dry 

SUMMARY 

A case of idiopathic spontaneous bilat- 
eral pneumothorax m an otherwise heal- 
thy young mdividual is presented and 
the recent hterature on the subject is dis- 
cussed 

Pulmonary tuberculosis as a causative 
agent could be ruled out m our case It is 
assumed that the acadental collapse of 
both lungs IS explamed by the presence of 
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subpleural bullae, as descnbed by Sch- 
mmcke 

292 Mam Street West Orange, N J 
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A RARE DEVELOPMENTAL ABNORMALITY OF THE ATLAS' 
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case forming tiie basis of tins 
f report is tbat of a white female about 
^ 35 vears of age whose car. wanting for 
a hght to turn was bumped into by a 
street car, causing her head to jerk back- 
ward witli some degree of aaoleuce 

The first x-ray examination m tins case 
was made a few dal's after tlie accident 
and an interpretation of tlie filmc bv the 
attendmg surgeon as a fracture of tlie 
atlas, precipitated legal proceedings 

Our first-sight impression on tlie exaiiu- 
nation of the x-ray films in this case, was 
that they did present a fracture of tlie 
atlas On further and more detailed 
exanimation, howei'er certain points pre- 
sented themsehes whicli arc enlirclv in- 
compatible witli fracture of this bone at 
the pomts where fracture, at first sight 
appears to be In tins case the postenor 
portions of the postenor arch of tlie atlas 
are separated from tlie autenor portions of 
the bone bi a space of about one-half mch 
m w'hicli space no bone at all appears 
neither tlie nonnal antenor portions of the 
postenor arcli of tlie atlas nor anv frag- 
ments of them The most postenor por- 
tion of tlie atlas tliough apparently dis- 
placed backward is actualh in its nonnal 
position — not displaced at all This fact 
IS easily demonstrated bi actual measure- 
ments on the films of normal necks of tlie 
same approxunate size What has become 
of the bone which noniiallj' bndgcs these 
gaps of one-half mch between the light 
and left aspects of the jmstenor nrcli iiml 
the nght and left lateral masses’ It Is 
nowhere to be seen in the films of this ease 
To answ'er tins question correctly wo 
must recall certain facts concerning the 
development and ossification of the atlas 
Gray's ‘ Anatomy” records the fact that 
tins bone develops by an mcou'iUint lumiber 
of centers, tlie vanation being from two to 


‘ Presented before the RndmloRiciil Socitt} of Nortti 
America nt tlie T\vcut> second Annvwl XketmE, nt 
Cincinnati, No\ 30-Dcc d lOtti 



li}, I Ututtot.r(iph t'f the caw rciwlirt 
Note tin totul ntiviiw of ttic bone In ttto arch of 
the uthis on Uittt vhtc'. tictwccn tin yoiUalor 
luntion niul tltc hamt tnaswc Tht retationshtp 
i'ctwttn itic postctlor inbwclc of iho attas and 
iltp spfnons pro«"<s of Un asis i*! nortnat 

five Piersol’s "Human Anatomy." 1030 
Edition, page 131, records the facts that 
"Sometmies the union of the postenor 
niches docs not occur The autenor nu- 
cleus min lie absent, and the front arch 
inni sliow a median suture or be repre- 
sented h> ligament or cartilage In one 
instance the anterior arch was wholly 
wniituig, tlie lateral masses being fastened 
to the dens by ligament " Anothci anatom- 
ist, Moms, makes record of the fact th,tl 
ossification of this bone is fomclimes m 
complete m adnlt life, and this, of AMmc. 
means that m such cases tht' Issue Cu 

be complctoh denionstiatrvl on the 
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^HE case forming the basis of this 
report is that of a white female about 
35 years of age whose car, waiting for 
a hght to turn, was bumped mto by a 
street car, causing her head to jerk back- 
ward with some degree of nolence 

The first \-ray examination m this case 
was made a few days after the accident, 
and an mterpretation of the films by the 
attendmg surgeon as a fracture of the 
atlas, preapitated legal proceedings 

Our first-sight impression on the exami- 
nation of the x-ray films m this case, was 
that they did present a fracture of the 
atlas On further and more detailed 
exammation, however, certam pomts pre- 
sented themselves which are entirely in- 
compatible with fracture of this bone at 
the pomts where fracture, at first sight, 
appears to be In this case the postenor 
portions of the postenor arch of the atlas 
are separated from the antenor portions of 
the bone by a space of about one-half mch, 
in which space no bone at all appears, 
neither the normal antenor portions of the 
postenor arch of the atlas nor any frag- 
ments of them The most postenor por- 
tion of the atlas though apparently dis- 
placed backward is actually m its normal 
position — not displaced at all This fact 
is easily demonstrated by actual measure- 
ments on the films of normal necks of the 
same approximate size What has become 
of the bone which normally bndges these 
gaps of one-half inch between the nght 
and left aspects of the postenor arch and 
the nght and left lateral masses^ It is 
nowhere to be seen m the films of this case 
To answer this question correctly we 
must recall certain facts concermng the 
development and ossification of the atlas 
Gray’s “Anatomy” records the fact that 
this bone develops by an inconslant number 
of centers, the vanation being from two to 
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Fig 1 Radiograph of the case reported 
Note the total absence of the bone m the arch of 
the atlas on both sides between the postenor 
portion and the lateral masses The relationship 
between the posterior tubercle of the atlas and 
the spmous process of the axis is normal 

five Piersol’s “Human Anatomy,” 1930 
Edition, page 131, records the facts that 
“Sometimes the umon of the postenor 
arches does not occur The antenor nu- 
cleus may be absent, and the front arch 
may show a median suture or be repre- 
sented by hgament or cartilage In one 
mstance the antenor arch was wholly 
wantmg, the lateral masses bemg fastened 
to the dens by hgament ’ ’ Another anatom- 
ist, Moms, makes record of the fact that 
ossification of this bone is sometimes in- 
complete in adidt life, and this, of course, 
means that in such cases the bone cannot 
be completely demonstrated on the x-ray 





We are indebted to Dr Wittenberg, 
Professor of Anatomy, Medical Depart- 
ment of the University of Tennessee, for 
making an exhaustive search of the ana- 
tonncal literature for information beating 
on this case 


DISCUSSION 

Dr Byron H Jackson (Scranton, Pa ) 

I think one cannot add anything to a per- 
fect work, and, of course, I could not dis- 
cuss Dr Lawrence’s paper by adding any- 
thing to what he said 

One thin g that this paper has remmded 
me of and helped me with is that \-ray men 
should be famihar with embryology There 
are so man y times when we need to know 
somethmg about embryology and we pass 
it up and later on we find, if we had just 
had embrjmlogy and studied the develop- 
ment of some of these things, it would have 
helped us very much 
Sir Arthur Keith tells us that the cervical 
vertebr® do not begin to develop until the 
third month When we remember that 
the body and head are connected m the 
embryo, that there are no arms or legs, 
and at the third month the neck begins to 
be formed and the head is pushed away 
from the body as the heart and the brachial 
plexus elongate, that probably explams 
the reason why the cerncal vertebrse are 
sometimes said to be normally anomalous 
Therefore, we ought to famihanze our- 
selves mth the spine and its development 
so that we may know where these anoma- 
lies are likely to occur 

I knew very little about the anatomy of 
the first cemcal vertebra until I went 
down to the Umversity of Pennsylvama 
and told them I’d give them three guesses 
on how much I knew I brought with me 
some anomalous first cervical vertebraj 
If you men are interested, you can see 
seven or eight different kinds which Dr 


Batson of the Post-graduate School pre- 
pared for me 

If we know where these anomalies are 
likely to occur, we will be looking for them 
and, furthermore, the ordinary examina- 
tion of the spme which gives us an antero- 
postenor and a lateral view of the spine is 
not suffiaent We have a patient come 
mto our office or mto the hospital where 
we make the regular anteroposterior and 
lateral views — ^it is my opimon that a 
lateral view should always be made with 
the patient Ivmg on his back 

Dr Lawrence said m his paper that a 
fractured first cervical vertebra was a 
dangerous thing Dr Ross Golden says 
the patient should always be examined by 
the roentgenologist and not by the tech- 
mcian, because the patient is apt to be 
lolled while the exarmnation is going on 

If we famihanze ourselves with the 
places where these anomahes are likely to 
occur, we will find a lot of them m the 
spine that we have been passing up For 
instance, we wiU find them on the obhque 
news of the lumbar spme and the dorsal 
spme, which we rarely make 

I want to also say that when you are 
examimng a spine, do not forget that it is 
qmte important — and Max Hubeny will 
agree with what I have just said for he 
wrote a paper about it one time — ^it is very 
unportant to put the patient in the prone 
position and to make oblique Mews of the 
spme 

Dr Walter S Lawrence I wish to 
call your attention, m closmg, to one of 
those specunens that Dr Jackson so 
kindly brought— the one on the right hand 
side just over the white placard there 
That simulates the one that I have re- 
ported, only m that case there is possibly 
one-tenth of the posterior ring of the atlas 
that IS not ossified and in the case I re- 
ported nearly half of it is not ossified 
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Fig 2 Radiograph of a normal neck showing 
the normally oskfied posterior arch and the 
relationship between the postenor tubercle and 
the spme of the axis 


film It also means that any lack of ossi- 
fication can be clearly demonstrated 

The conclusion reached m this case is 
that it presents a develapmentaJ abnormality 
m the form of incomplete ossification of those 
parts of the ring of the atlas which connect 
its most posterior part with its lateral masses 
on either side To be more accurate, it 
presents a complete lack of ossification of 
the parts mentioned These parts of the 
atlas, however, are, of course, present m 
the form of tough semi-ngid hyahne carti- 
lage contammg no lime salts 

The claun might be made that the carti- 
lagmous parts of this atlas might e rac 
ti^d, crushed, or tom from the ossified 
portions with which they are bl^ded ^nd 
that such injury could not be demon 
strated by the x-ray film Tme enoug 


Certainly the roentgenogram could offer 
no direct evidence agamst the existence of 
such injury It can and does, however, 
offer the strongest possible indirect evi- 
dence, or, as it were, circumstantial evi- 
dence agamst the existence of such frac- 
ture This evidence is to be found m the 
fact that there is no disturbance of the 
relationship normally existmg between the 
postenor portion of the atlas and other 
bones of the neck One can hardly con- 
ceive of a degree of violence just suffiaent 
to crush or tear tough cartilage and still 
not dislocate m any way bone with which 
this cartilage was mtimately blended 
With these facts m mind we are of the 
opimon that neither the bone nor the 
cartilage mtimately blended with it was 
mjured to any appreciable degree 

Nor do the chmcal symptoms m this case 
suggest fracture Records of fractured 
atlas cases show that 53 per cent prove 
fatal and that m most cases death follows 
unmediately Other mdividuals die sud- 
denly as a result of mampulation of the 
broken bones A few recover 

In this case both the objective and 
subjective sjmiptoms followmg the mjury 
were so mild that at least one surgeon 
passed them up as mconsequential At 
the time the x-ray examination was 
made by us, ten days followmg the in- 
jury, the only symptoms ehated were 
the subjective ones of stiffness of the neck 
and what the patient described as ner- 


vousness 

We are reporting this case not only 
because we beheve it to be extremely rare, 
but also because we reahze that some day 
another accident and another mcompletely 
ossified atlas may meet and also be fol- 
lowed by court proceedmgs This patient 
havmg been assured by her doctor that 
she had a broken neck, was, m spite of me 
mildness of her symptoms, smng for 
S15,000 damages 

We might add that after a copy of our 
report was sent to the plambffs lawyer 
the case was settled out of court for a com- 
paratively small sum 
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We are indebted to Dr Wittenberg, 
Professor of Anatomy, Medical Depart- 
ment of the Umversity of Tennessee, for 
makmg an exhaustive search of the ana- 
tonucal hterature for information bearmg 
on this case 


DISCUSSION 

Dr Byron H Jackson (Scranton, Pa ) 

I ttiiTiV one cannot add anything to a per- 
fect work, and, of course, I could not dis- 
cuss Dr Lawrence’s paper by adding any- 
thing to what he said 

One thing that this paper has remmded 
me of and helped me with is that x-ray men 
should be famihar with embryology There 
are so many times when we need to know 
somethmg about embryology and we pass 
it up and later on we find, if we had ]ust 
had embryology and studied the develop- 
ment of some of these things, it would have 
helped us very much 

Sir Arthur Keith tells us that the cervical 
vertebrse do not begin to develop until the 
third month When we remember that 
the body and head are connected m the 
embryo, that there are no arms or legs, 
and at the third month the neck begins to 
be formed and the head is pushed away 
from the body as the heart and the brachial 
plexus elongate, that probably explams 
the reason why the cervical vertebr® are 
sometimes said to be normally anomalous 
Therefore, we ought to famihanze our- 
selves with the spine and its development 
so that we may know where these anoma- 
lies are hkely to occur 

I knew very httle about the anatomy of 
the first cervical vertebra until I went 
down to the Umversity of Pennsylvama 
and told them I’d give them three guesses 
on how much I knew I brought with me 
some anomalous first cervical vertebrse 
If you men are interested, you can see 
seven or eight different kinds which Dr 


Batson of the Post-graduate School pre- 
pared for me 

If we know where these anomahes are 
likely to occur, we vnU be looking for them 
and, furthermore, the ordmary examina- 
tion of the spme which gives us an antero- 
posterior and a lateral view of the spme is 
not sufficient We have a patient come 
mto our office or mto the hospital where 
we make the regular anteropostenor and 
lateral views — ^it is my opimon that a 
lateral view should always be made with 
the patient Ivmg on his back 

Dr Lawrence said m his paper that a 
fractured first cervical vertebra was a 
dangerous thing Dr Ross Golden says 
the patient should always be exanuned by 
the roentgenologist and not by the tech- 
maan, because the patient is apt to be 
killed while the examination is going on 

If we famihanze ourselves with the 
places where these anomahes are likely to 
occur, we will find a lot of them m the 
spme that we have been passmg up For 
instance, we wiU find them on the obhque 
news of the lumbar spme and the dorsal 
spme, which we rarely make 

I want to also say that when you are 
examimng a spine, do not forget that it is 
quite important — and Max Huben)’- wiU 
agree with what I have just said for he 
wrote a paper about it one bme — ^it is very 
important to put the patient in the prone 
position and to make obhque views of the 
spme 

Dr Walter S Lawrence I wish to 
call your attention, m closmg, to one of 
those specimens that Dr Jackson so 
kindly brought— the one on the right hand 
side just over the white placard there 
That sunulates the one that I have re- 
ported, only m that case there is possibly 
one-tenth of the posterior rmg of the atlas 
that is not ossified and in the case I re- 
ported nearly half of it is not ossified 



X-RAY DIFFRACTION STUDIES OF GLOBULAR PROTEINS 

I EGG ALBXJMIN 

By GEORGE L CLARK and JOHN H SHENK, Urhana, Illinois 
Chemistry Department, Umversity of Ilhnois 


INTRODUCTION 

early workers in protein chemis- 

II try devoted practically all of then- 
tune to the problem of isolatmg and 
determmmg the constitution of the struc- 
tural umts present m different proteins 
Fischer and others have shown that the 
ammo acids are jomed by the peptide 
linkage mto long chams, but the struc- 
ture of the protem molecule as a whole re- 
mamed a complete mystery until the last 
few years when the use of x-rays m the 
study mtact of the molecular structure of 
complex substances opened up a new hne 
of attack The study of proteins by means 
of x-rays is one of the most recent, be- 
cause one of the most difficult, develop- 
ments of structure analysis The fibrous 
proteins, for the most part, yield patterns 
rich m information and different fibers 
give vastly different diffraction patterns, 
while the non-fibrous or globular pro- 
teins, as they are ordmanly available, 
give patterns which show a monotonous 
sameness regardless of the source, molecu- 
lar weight, etc , of the protem Only re- 
cently, by the use of moist samples, have 
sharp Ime diffraction patterns been ob- 
tamed from these globular proteins 

The purposes of this mvestigation were 
as follows 

{a) to obtam diffraction patterns of 
crystaUme egg albumm and crys- 
talhne hemoglobins, 

(b) to compare patterns of hemoglobms 

from different species for differ- 
ences as noted m crystallographic 
studies , 

(c) to study denaturation of proteins by 

chemical reagents, 

{d) to obtam diffraction patterns of the 
pigment fraction of hemoglobm 



(/ /a A u 

Fig 1 


These mvestigations were undertaken 
because diffraction patterns had been re- 
ported for only one hemoglobm, that of 
rat, no patterns have been reported for 
hemm or egg albumm, both of which 
have been obtamed m crystaUme form 
many times and denaturation studies 
have usuaUy been limited to heat and 
alcohol The first paper m this senes is 
concerned with egg albumm, the second 
with hemoglobms, and the third with the 
effect of formaldehyde on proteins 

THEORETICAL 

The use of x-rays for examining the 
atomic and molecular structure of sohds 
has opened up a new method for mvesti- 
gatmg complex matenals such as the pro- 
teins The work of Bnll (1), of Katz and 
Gemgross (2), Meyer and Mark (3), Ast- 
bury (4), and Speakman (5) as weU as 
many others on the x-ray exammation of 
fibrous protems has given us a much better 
understanding of the true nature of these 
substances m their native state This 
method is much supenor to the chemical 
method, which destroys the ongmal struc- 
ture and exammes the fragments The 
x-ray photographs of sdk and the stretched 
keratins are the only protem fiber photo- 
graphs about which we may be con- 
fident that the mam structural features 
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are known, but practically nothing is 
known as to the prease details of the 
individual chains 


A study of the elastic properties of hair in 
combination with an x-ray exammation by 
Astbury and Street (6) led to the condu- 



Fig 2 


X-ray diffraction photographs obtamed 
from proteins, either fibrous or globular, 
aU show two prmcipal spacmgs, 4 6 A U 
and 10 0 A U A study of the fiber pat- 
terns of silk and stretdhed keratins leads 
to the condusion that they consist of fully 
extended polypeptide chams which are 
characterized by two principal side spac- 
mgs approximately at nght-angles to 
each other, the 4 6 A U spacmg ansmg 
from the effective thickness of the so- 
called “backbone” of the cham, and the 
10 A U spacmg from the lateral extension 
of the side chams standmg out from the 
ammo aad residues These two spacmgs 
appear to represent the two pnnapal link- 
ages between the pol^^peptide chams and 
may be represented diagrammatically as m 
Figure 1 The general formula of a fully 
extended pclj^ieptide cham and two asso- 
ciated chains, ivith side chains onutted, 
^ IS represented m Figure 2 

These chams are supposedly held to- 
getlier m this direction by an attraction 
between the =CO and =NH groups of 

tIOl orTlT^r\T*iTi rr ^ 


Sion that hair consists of folded polypep- 
tide chams and that when stretched the 
chams unfold, givmg a fully extended 
structure as represented m Figure 2 
The globular protems give evidence of 
long chams but they are evidently folded 
and crumpled more than m hair and this 
would explain why the spacmg corre- 
spondmg to the ammo aad residue does 
not appear m the diffraction photograph 
The patterns usually obtamed from non- 
fibrous protems and those from disoriented 
fibers are nearly identical, which leads us 
to the behef that there are two stable and 
insoluble states of protem structure, the 
fibrous and the denatured In the de- 
natured state, there is a general similarity 
between x-ray powder patterns of proteins 
The diffraction pattern m every case con- 
sists of two rmgs, roughly of constant di- 
mensions, but varymg somewhat m sharp- 
ness Existmg evidence suggests strongly 
that the mner rmg is to be associated 
with the side cham spacmg and the outer 
vnth the “backbone” spaang of polypep- 
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esses, another ring of spacmg (about 3 6 
Au) appears, indicating a more highly 
organized state 

Many attempts have been made durmg 
the past years to get \-ray diffracbon 
patterns of the crystalhzable proteins, 
but imtil recently, no truly crystalhne 
diffraction photographs had been obtamed 
The patterns always consisted of the two 
nngs mentioned above, ei’’en though pro- 
teins as different as edestm, egg albumm, 
and hemoglobin were used In 1932 Clark 
and Corrigan (7) reported long spacings 
from msuhn, usmg long wave length \- 
rays from a magnesium target Bernal 
and Crowfoot (8) found that pepsm crys- 
tals rapidly lost their birefrmgence and 
crystallme appearance upon exposure to 
the air By keeping a crj^tal moist mth 
its mother liquor dunng exposure, they 
were able to obtam single crystal diffrac- 
tion patterns and to detenmne the umt 
cell size Smce then, patterns have been 
obtained for crystalline urease and pepsm 
by Fankuchen (9), for rat hemoglobm 
byWyckoff and Corey (10), and for Bence- 
Jones protein by Magnus-Levy, Meyer, 
and Lotman (11) 

DENATURATION OF PROTEINS 

Denaturation is a change of a land not 
yet understood which the fresh crystal- 
lizable protem is capable of imdergomg 
m the presence of water There is no 
general agreement among mvestigators 
as to whether the alterations of the pro- 
tem are purely physical, that is, mvolve 
only a change m the state of aggregation, 
or are fundamentally chemical m the 
sense that there occurs an mtemal struc- 
tural rearrangement of the molecule It 
is made evident by a decrease m solu- 
bihty of the protem m water and dilute 
salt solutions although flocculation is not a 
necessary consequence of denaturation 
The term itself is scarcely capable of 
adequate defimtion, but it is generahy 
accepted that denaturation requues the 
presence of water and that the pro^ ^ 
irreversible The word, “denaturation. 


IS used loosely to designate the change of 
protems from a soluble to an insoluble 
form brought about by a large vanety of 
physical and chemical agents, mvolving 
radiation by ultra-violet rays, \-rays and 
alpha-rays, heat, pressure, shakmg, freez- 
mg, aads, alkahes, alcohol, acetone, for- 
maldehyde, salts of heary metals, alkaloidal 
reagents and enzymes These products 
conform to the class of substances known 
as derived protems 

Some of these processes have apparently 
been reversed — such as the reversal of the 
coagulation of egg albumm by Bancroft 
and Rutzler (12) and the solution of 
denatmed globm, which was subsequently 
combmed with a hemm derivative to 
produce a derived hemoglobm by Anson 
and Musky (13) However, merely the 
fact that a coagulated protem goes mto 
solution or that m solution it may com- 
bine with another compound does not 
give defimte proof that the denaturation 
has been reversed Chick and Martm (14) 
have shoivn that heat coagulation con- 
sists of two distmct processes denatma- 
tion, which mvolves the alteration of the 
protein, and flocculation Therefore, the 
above examples of reversal of denaturation 
may be merely a reversal of flocculation 
Denaturation then seems to be antecedent 
to and a defimte step in the transition of 
the fresh imdenatured (and crystalhzable) 
protem molecule to the amorphous state 
represented by flocculation At pH values 
away from the iso-electnc pomt or near the 
iso-electnc pomt if the salt concentration 
IS of a certam value, denatmation may be 
effected without coagulation, accordmg to 
Lepeshkm (15) 

It seems that the natme of this phe- 
nomenon has been narrowed down to two 
processes hydrolysis and dehydration 
A few observations iviU be re\newed which 
any hypothesis should explain In the 
study of heat denaturation of hemoglobm 
and egg albumm, Clark (1C) comes to 
the conclusion that there is a chemical re- 
action ivith water because of the high tem- 
perature coefficient of heat denaturation, 
but that it takes place at any tempera- 
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ture Hams (17) observed that in de- 
naturation there is a production of sulphy- 
dryl groups Treating with acids and 


and tryptophane content The differ- 
ences in the tyrosine, histidine, arginine, 
and tryptophane are attributed partly to 



Fig 3 F'g -1 



Fig 5 Fig 6 

Fig 3 Egg albumin air-dned 
Fig 4 Egg albumin, salt-precipitated 
Fig 5 Egg albumin, picnc acid precipitated 
Fig 6 Egg albumm, tn^loroacetic acid precipitated 


alkalies increases the acid-and-base-bind- 
ing powers of the protein, according 
to Wu and Yen (IS) A determination 
of individual amino aads by Kiesel and 
Kuzmm (19) in edestm prepared by 
extraction mth NaCl before and after 
treatment, whereby a soluble and an in- 
soluble product M ere obtamed, shoivs dif- 
ferences in the tjTosme, histidine, argimne, 


adsorbed proteolytic enzymes and partly 
to intermolecular nng closures Smee 
there is no change in pH, Lems (20) clauns 
that there is no hy^olysis of a peptide 
linkage unless there is a simultaneous 
and equivalent change elsewhere in the 
molecule The fact that denatured pro- 
tem IS more easily attacked by proteolytic 
enzjnnes in the act of digestion points to a 
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more penetrable and less tightly bound 
structure — indicating at least a partial 
hydrolysis 

It has often been assumed that heat 
denaturation is due to dehydration and, 
therefore, the viscosity of the solution 
should have a lower value, but Loughhn 
and Lewis (21) showed that solutions of 
completely denatured proteins gave higher 
\Tscosities than natural ones This ap- 
parent contradiction was overcome by 
Kruyt and de Yong (22), who postulated 
that the mcrease m mscosity was due to 
an increase in the particle size Keyman 

(23) found that heat denaturation was 
accompamed by a volume mcrease, which 
would be expected if dehydration occurred 
because the water liberated possessed a 
larger specific volume than when onented 
or compressed as a result of attraction 
between colloidal particles Adding alco- 
hol to albumin solutions first produced 
denaturation and then an insoluble pre- 
cipitate formed, accordmg to Lepeshkm 

(24) The process seemed to be rever- 
sible and very similar to the coagulation 
produced by salts The addition of alcohol 
results m a distribution of water between 
the alcohol and the albumin, and hence 
dehydration of the albumin 

One of the most certain indications of 
structural alteration in a chemical com- 
pound IS the change in molecular refrac- 
tiinty The refractivity of egg albumin 
IS found to mcrease with heat denatura- 
tion and Barker (25) interpreted this as 
bemg due to a structural rearrangement 
withm the molecule Several authors have 
discussed the possibility that denatura- 
tion results from a change of mtermolecu- 
lar polarization due to a change of 
position of some groups of the protem 
Astbury and Lomax (26) conclude from 
x-ray mvestigation that the polypeptide 
chams become more regularly arranged 
m the molecule dunng denaturation It 
has also been suggested that the laymg 
down of proteins as fibers m the animal 
body may be considered as a denaturation 
process 


EGG ALBUMIN 

Htstoricah — Egg albumm, because it is 
one of the most common protems of our 
diet and because of the allergic reaction of 
many individuals to egg protem, has prob- 
ably received more attention than any 
other protem The earhest scientific jour- 
nals contain records of research on this 
substance It is one of the simple pro- 
tems yielding only alpha-ammo acids 
upon hydrolysis Methods for the prepa- 
ration of crystallme egg albumm have 
long been known One of the earhest 
methods is that of Hopkins and Pmkus 
(27), who crystallized egg albumm by 
acidifying with acetic aad, the solution 
prepared from fresh eggs by dilutmg with 
saturated ammomum sulfate solution and 
filtenng A shghtly different method us- 
mg sulfunc acid mstead of acetic acid is 
that of Sorensen and Hoyrup (28) Early 
determinations gave the molecular weight 
of egg albumm as about 5,000, but re- 
cently McBam (29) and his co-workers de- 
termined the molecular weight to be 34,000, 
usmg diffusion through a porous membrane 
of constant properties as the basis of then 
determmation This value agrees fauly 
well with the ultracentnfugal method of 
Svedberg (30), who reported 34,500 There 
IS no protem whose physical- chemical 
properties have been more thoroughly 
mvestigated than those of crystallme egg 
albumm and among the many mvestiga- 
tions, that of denaturation has played a 
very important part 

Denaturation Studies — The solution for 
these studies was prepared from crystal- 
lme egg albumm obtained as will be de- 
scribed later The crystals were filtered 
off, the excess liquid removed b)'’ suction, 
and then dissolved m distilled water 
A measured amount of solution was 
evaporated to dryness, the weight of 
residue determined, and the remaimng 
solution diluted to give a 1 per cent solu- 
tion 

The samples were prepared by adding 
the precipitatmg reagent drop drop to 
ion ml of the egg albumm solution until 
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precipitation appeared complete The 
preapitating solutions used were 0 1 
solutions of inorgamc salts, 95 per cent 


cases some protein was left in solution 
Very complete preapitation was accom- 
plished with mercury, silver, alcohol, tri- 



Fig 9 Fig 10 

Fig 7 Boiled egg white, air-dned 
Fig 8 Heat-denatured egg albumin 
Fig 9 Heat-denatured at #>h «* 3 
Fig 10 Egg albumm, alcohol-precipitated 


alcohol, acetone, formalin, 10 per cent 
trichloroacetic acid, saturated picnc acid 
and tungstic acid solution made by mixmg 
equal volumes of Va sulfunc aad and 10 
per cent sodium tungstate With the 
inorganic salts, the amounts required 
vaned considerably, from 10 drops of feme 
chloride and copper mtrate solution to 4 
ml of the sillier mtrate solution In most 


chloroacetic acid, picnc acid and tungstic 
acid solutions Precipitates were formed 
with salts of iron, copper, mercury, and 
silver At first, Mallmckrodt’s egg al- 
bumm was used, but it does not dissolve 
m distilled water to give a perfectly clear 
solution, and a precipitate was formed 
with salts of mckel, cobalt, manganese, 
chromium, and aluminum The precipi- 
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tation was probably caused by a neu- 
tralization of the charge on the colloidal 
protein particles by the ions of the metals 
]ust named, because they gave no preapi- 
tate with the solutions of -crystallme egg 
albumin The precipitated protem was 
allowed to stand over mght to allow it to 
settle, after which the supernatant hquid 
was poured off and the preapitate re- 
moved by centnfugmg To remove the 
remaining liquid, the moist precipitate 
was placed on a porous plate until it was 
dry enough to handle (5-15 mm ) and 
then molded into small flat pellets and 
allowed to finish drymg m the air These 
were very convenient to handle and 
could be held m place easily durmg ex- 
posure Drying over phosphorous pent- 
oxide seemed to have no advantage over 
air-drymg 

AU diffraction photographs were ob- 
tamed by the transmission of a beam of 
\-rays 0 025 inch m diameter through the 
sample and registering the pattern on a 
flat film 5 cm from the sample The x- 
rays were generated by a copper targeted 
Phihps MetalLx x-ray diffraction tube 
operated at 30 kilovolts and a current of 
25 miUiamperes The beam was passed 
through mckel foil to render it more 
nearly homogeneous 

The protem precipitated by the m- 
organic salts always contained some of 
the salt because when colored ions, such as 
those of copper and iron, were used, the 
dried product possessed the correspondmg 
color One carmot say m what manner the 
preapitation is brought about since it is im- 
possible to determme by analysis whether 
the metallic ion is actually m com- 
bmation with the protem, whether it is 
just adsorbed, or whether the salt digged 
the pn to the iso-electnc pomt The x- 
rav diffraction photographs do not show 
new hnes, which would mdicate compoun 
formation, but that is not conclusive evi- 
dence that there is no compound lormea, 
smce the combmed atoms may be rela- 
tively far apart or randomly spaced, so 
that no strong mterference will appear 
Tl also quite possible that molecular 


compounds may be formed In Table I 
are pn determmations of some of the 
solutions after precipitation 


TABLE I 


Reagent Added 

pa 

Cupnc ions 

4 8 

Feme ions 

4 9 

Mcrcunc ions 

5 1 

TungsUc acid 

4 9 

Picnc acid 

4 2 

Tncldoroacetic acid 

2 6 


Smce the pn of the iso-electnc pomt of 
egg albumm is 4 6, it appears from the 
above table that m some cases the pre- 
cipitation IS due to adjustment of the pn, 
but this IS not always true, because silver 
ions will precipitate egg albumm from a 
solution with a pn = 1 The silver pre- 
cipitation must be earned out m very 
diffuse light or the precipitate becomes 
black In very diffuse light, the pre- 
cipitate, when dry, is a very hght tan 
color There, probably, is compound for- 
mation between protems and silver ions, 
trichloroacetic acid, tungstic aad and 
picnc aad The denaturation of egg al- 
bumm by dilute salt solution can hardly be 
attnbuted to hydrolysis or dehydration be- 
cause the treatment was very mild and 
the solution was very dilute with respect 
to the preapitatmg agent 

The x-ray diffraction photographs of 
salt-preapitated egg albumm resembles 
that of air-dned egg albumm very closely 
(compare Figures 3 and 4) Figure 4 is 
representative of the pattern obtamed 
from egg albumm preapitated by metals 
In both cases there are two rmgs, neither 
of which IS very sharp, the outer rmg of 
spaang (about 4 6 AU) representing 
the “backbone” spacmg, and the inner 
rmg (about 10 A U ) representing the side 
cham spacmg The outer rings m both 
cases are broad and diffuse, showmg that 
there has been very httle change m the 
protem when denatured by preapitatmg 
m very dilute solutions of metalhc salts 
Precipitation with picnc aad likewise 
causes little change m the x-xay pattern 
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as shoivn m Figure 5 The outer ring is 
broad in this case also, vsuth very little 
change in the inner nng "'ATien trichloro- 
acetic acid IS used, the interferences are 
deadedly sharper, especially the outer 
nng, as was also noted by Astbury and 
Lomax (26) m tlie denaturation of pro- 
teins by heatmg The reaction is prob- 
ably between the acids and the basic 
groups of the protem molecule, or there 
may be a molecular compound formed 
It would be expected m the latter case 
that the outer nng would remam quite 
broad, but tnchloroacetic acid tends to 
onent the molecules and, therefore, gives 
a much sharper mterference 
In heat denaturation, there is supposed 
to be a partial hydrolysis This would 
produce more polar groups, which ordi- 
nanly would make the molecule more sol- 
uble Since the substance becomes more 
msoluble, it would seem logical to assume 
that there is probably a reaction between 
groups already free, to form a higher 
molecular weight polymer which is less sol- 
uble Heat produces an mcreased regu- 
lanty m the structure of the denatured 
protem in egg white, as shown m Figure 7 
The two nngs ordmanly found are fairly 
sharp, especially the outer one, and there 
IS a very famt nng appearmg farther out 
at about 3 6 A U , which may be due to the 
ammo acid residue length Heat pre- 
cipitation from a solution of crystalhne 
egg albumm gave a similar pattern (Fig 
8) When denaturation by heat is earned 
out at pH = 3, no precipitation takes 
place, but it may be coagulated by adding 
0 1 normal potassium hydroxide slowly 
The precipitate treated as above gives the 
pattern shown m Figure 9, m which the 
3 6 A U spacmg is stronger than m the 
patterns obtamed by denaturation at pH 
near the neutral pomt 

If the protein is denatured by the addi- 
tion of alcohol, which is probably due to a 
distnbution of water between the alcohol 
and the albumin or a dehydration process, 
there is a more regular aggregation than in 
untreated egg albumm (see Fig 10) The 
same was found to be true m the pre- 



Fig 11 Egg albumm, tungstic acid-precipitated 


apitation of egg albumm with acetone 
and formalm, the outer nng being fairly 
sharp Although, the outer nng can be 
greatly sharpened, the width of the mner 
rmg changed very little regardless of the 
denaturation process This is to be ex- 
pected since the chains are held together 
by chemical bonds laterally and only by 
coordmate linkage between the grids 
Therefore, an entermg group or molecule 
would tend to push the chams out of shape 
in this direction, produemg a broad outer 
nng 

The product obtamed by preapitatmg 
with tungsUc acid is highly absorbent 
to x-rays and a very long exposure is re- 
quired to obtain a visible pattern The 
two protem nngs appear famtly m Figure 
11 with mtense foggmg near the central 
spot, which IS probably due to large col- 
loidal aggregates 

Crystalhne Egg Albumin — ^The crystal- 
Ime egg albumm used m this mvestiga- 
tion was prepared according to the method 
of Sorensen and Hoyrup (28), who used the 
essential features of the method of Hopkins 
Md Pmkus (27) The whites of 24 eggs 
(about 700 ml) were stirred briskly to- 
gether with an equal bulk of a saturated 
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solution of ammonium sulfate and the 
precipitate filtered off To this clear 
filtrate, saturated ammomum sulfate was 


as above The crystals are qmte stable 
at room temperature if they are kept moist 
with their mother liquor 


! 



Fig 12 Fig 13 

Fig 12 Crystalline egg albumin 
Fig 13 Photomicrograph of crystallme egg albumm 


added until mapient turbidity was reached 
(about 35 ml ) and agam filtered N/5 sul- 
func acid was added to 100 ml of this 
solution until a voluminous, amorphous 
preapitate was formed, which, at first, 
dissolved by stimng, but later became 
more diflRcult to dissolve and finally re- 
mained turbid The quantity of aad to 
be added to the whole filtrate was cal- 
culated and added with mechamcal stir- 
nng This gives a favorable pB. for crys- 
tallization Several drops of toluene were 
added to prevent putrefaction and the 
solution was set aside for two days for 
crystallization, although a heavy pre- 
cipitate had formed m six hours The 
crystals may be filtered by suction but 
are more difficult to dissolve than if filtered 
otherwise The composition of the wash 
solution IS determined by preparmg a 
senes of test tubes, each contammg 10 ml 
of the filtrate The most concentrated 
solution which will not give a precipitate 
is used as the wash solution This prepa- 
ration was qmte soluble m water, giimg a 
clear, colorless solution and may be re- 
crystalhzed by dissolvmg m water, addmg 
saturated amm omum sulfate solution until 
the precipitate which is formed will just 
dissolve by sturmg, and then proceedmg 


Smce the crystallme structure is de- 
stroyed upon drjong, it is necessary to 
keep the sample moist durmg exposure 
The mother hquor was removed until the 
crystal mass was of the consistency of 
thick paste, after which this matenal was 
forced mto a hole m a brass stnp and 
covered with thm sheets of nuca Llica 
was used because it gave only spots which 
did not mterfere with the rmgs given by 
crystallme egg albumm To reduce back- 
ground foggmg so that the rmgs imght be 
detected more easily, the film and sample 
were placed m a vacuum camera The \- 
ray beam was passed through a pinhole 
0 01 mch m diameter and the film-to- 
specunen distance was 10 centimeters 
Figure 12 shows that the egg albumm 
was defimtely cr 3 '’stalhne because several 
sharp rmgs appear The mterplanar spac- 
mgs together with then relative mtensi- 
ties are given m Table II 

Some of the rings did not reproduce 
well, so the positions of all rmgs are mdi- 
cated by the ink spots m a straight hne 
The large spots are due to the mica ivind- 
ows used to keep the sample moist during 
exposure Figure 13 is a photomicro- 
graph of egg albumm crystals and shows 
them d efini tely crystalline shape The 
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TABLE II 


Ring 

No 

Spacing 

m 

Au 

Intensity 


1 

57 0 



2 

39 0 



3 

28 1 


Second order of No 1 

4 

21 3 



5 

11 9 


Beta of No 6 

6 

11 8 



7 

10 2 


Second order of No 4 


crystals are very brittle, so that care had 
to be exercised in plaang a cover glass 
over them to prevent loss of water while 
takmg a photomicrograph Upon drymg 
m air, these crystals lose their shape and 
the diffraction pattern consists of only two 
rmgs, neither of which is strong enough to 
be seen m the crystal pattern 

SUMMARY 

1 Air-dned preapitates formed by 
the addition of dilute salt solutions and 
picnc aad to an egg albumm solution 
give x-ray diffractions similar to that of air- 
dned egg albumm 

2 Egg albumm preapitated by tri- 
chloroacetic acid, alcohol, and heat give 
essentially the same patterns but the two 
rings are much sharper, especially the 
outer one 

3 When egg albumm is denatured by 
heat at pw. = 3 and then precipitated, the 
rmgs are qmte sharp and another rmg 
appears famtly m the diffraction pattern 

4 Crystalline egg albumm was pre- 
pared A photomicrograph and a diffrac- 


tion pattern are shown, both of which 
prove its crystalhmty 
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IDIOSYNCRASy, HYPERSENSITIVENESS, AND DOSE INTOLERANCE* 

By I S TROSTLER ,MD,FACR,FACP, Chcago 


= jj=HIS paper is not intended to be, 

I nor IS it in any sense, a discussion of 
these conditions per se, but it is 
presented at this tune as an argument that 
these conditions do exist as true clmical 
entities and to emphasize the importance 
of remembenng then- existence, so as the 
better to be prepared when their occur- 
rence results in clmical and legal complica- 
tions 

The question of idiosyncrasy, hypersensi- 
tiveness, or normal dose intolerance is fre- 
quently an important element m the de- 
fense of malpractice litigation, brought 
because of alleged injuries produced by 
the roentgen rays This has been par- 
ticularly true of some of the more recent 
suits brought to the writer’s notice 

For medico-legal purposes, it is con- 
sidered best that we discuss and handle 
idiosyncrasy, hypersensitiveness, and 
variations of dose tolerance or tissue toler- 
ance as one subject The wnter, there- 
fore, combmes these imder the same title 
heading, and agam calls the attention of 
radiologists to the necessity of recogmz- 
ing these conditions and keepmg them m 
tmnd, m their daily handhng of patients 
as well as m the defense of malpractice law- 
suits I say again, because I have several 
times called your attention to this same 
subject — before the Section on Radiology 
of the American Medical Association and 
in our Journal, Radiology 

It IS safe to say that there are no dosage 
formulae which can be expressed or ex- 
pounded so as to apply absolutely to all 
patients or even to any considerable num- 
ber or group of mdmduals, without pro- 
vision for, or consideration of, mdividual 
pecuhanties of toleration of the normal 
amount of the remedial agent mtended or 
expected to be used Dosage of drugs, 
medicaments, or remedies cannot be set 

1 Presented before the Radiological Soaety of North 
America at the Twenty first Annual Meeting m De- 
troit Dec 2—6 1935 
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at one categoncal figure because no two 
individuals react identically, and we can 
have no a prion knowledge of what the 
exact effect of any stimulant, depressant, 
or other medicament may be True, 
we know what the average effect should 
be, or what the effect of certam dosage on 
an average individual might be expected 
to be , but it IS not the average effect nor 
the average individual that produces the 
unusual or the unexpected result, and both 
directly and mdirectly cause our trouble 
Those of us who have been in general 
practice have seen patients who develop a 
violent and severe coryza after takmg small 
doses of K I I had one such, who de- 
veloped a “runmng nose” after taking two 
grains three times a day, but who could 
and did take 30 grams twice a day for a 
considerable time without any ill effect 
Likewise, we have seen itching, erythema, 
and dehnum produced by moderate dosage 
of belladonna, and deafness and bhndness 
followmg the admimstration of three grains 
of qmmne sulphate 

Now, with aU of these vanous and nu- 
merous mamfestatioiis of idiosyncrasy, 
hypersensitiveness and/or variations m 
dosage toleration, is it at all remarkable or 
surprising that some persons show unusual 
reactions to the roentgen rays? Would it 
not be far more surpnsmg if we did not 
ever have patients show unusual reactions? 

Reasomng from the known and acknowl- 
edged effect on patients of nearly every- 
thing used m medicine, from aathanlal to 
zymotoid, we have a right to expect and to 
beheve that there might be some imusual or 
unexpected reactions or effects from the 
roentgen rays And just as it is with all 
other thin gs in medicme in this regard, we 
have no means of determinmg what, if any, 
variation or departure from the normal and 
usual effect or reaction may be, or m whom 
to expect it 

The earhest workers with the roentgen 
rays discovered this, and wrote about it 
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Freund- said “It is of greatest importance 
to bear in mind that the tissues of different 
mdmduals do not possess the same sensi- 
tiveness to x-rays Many authors deny 
this, though it would appear that even they 
have met with differences m the mode of 
reaction of different persons ” 

Pusey® said “Accordmg to general 
opimon there is a difference m the ways m 
which tissues of different individuals react 
to the influence of x-rays The only radi- 
cal exception to this opimon that I know 
of IS that of Khenbock'' who takes the posi- 
tion that we are not justified m assummg 
an idiosjmcrasy to x-rays ” He goes on 
further and states “A fact of the greatest 
importance, from a therapeubc standpoint, 
IS the knowledge that mdividuals m good 
health react m precisely a similar manner to 
x-ray radiance ” In my judgment there is 
no evidence to justify such a statement 
The very fact that x-ray bums are com- 
paratively so few, demonstrates m the 
largest and most convincing way the mac- 
curacy of such a position It is hteraUy 
true that at the present time (Pusey wrote 
this m 1904), milhons of x-ray exposures 
have been made, and most cases of bum of 
a severe character come to hght, yet Cod- 
man, in considermg the subject of x-ray 
injuries, is able to find recorded m all the ht- 
erature only 170 bums Gilchnst'’ in re- 
vieiving the literature m Febmary, 1897, 
was able to collect only 23 cases, and Stone 
Scott,' m reviewing the subject m May, 
1897, was able to find only 69 cases With 
the thousands of x-ray exposures that have 
been made, is it to be supposed that only 
170 cases have been exposed beyond the 
point of safety’ Or even assunung that 
only one m ten cases of severe bum has 
come to hght, is it to be supposed that only 

’ Elements of General Radiotherap> Leopold 
Freund (I’'ienna) translated b> G H Lancashire 
Published b> Rebman London, 1904 p 247 

’ The Roentgen Raj-s in Therapeutics and Diag 
nosis William Allen Puse> and Eugene Caldwell 
Published bj W B Saunders Co , Philadelphia 1904 
2nded pp 244-240 

‘Wien Ivlin Wchnschr 1900 13, 1163, and Wien 
him Presse 1901 

* Johns Hopkins Hosp Bull 1S97, 8, 17 

‘ Trans Ohio St Med Soc 1S97 52, 139 


1,700 cases of over-exposure have taken 
place’ Probably m one month, three or 
four months after Rontgen’s discovery was 
announced, over 1,700 cases were exposed 
m a way that we now know to be danger- 
ous Many cases of bum have unques- 
tionably been caused by dangerous expo- 
sures, on the other hand, it is certainly 
trae that thousands of what are dangerous 
exposures for some mdividuals have been 
made without mjury The fact that m m- 
numerable cases mdmduals have escaped 
x-ray effects, while m a few cases under 
similar conditions mjunes have occurred, 
can be accounted for only by the existence 
in a few individuals of certam factors ren- 
dermg them more susceptible to x-ray in- 
fluence Such a statement as Kienbock’s, 
founded as it is upon personal opmion re- 
gardless of recorded facts, needs to be 
challenged It is most mischievous in the 
influence which it may have upon techmc, 
there are enough x-ray mjunes due to 
faulty techmc without throwmg out so 
well-established a fact as personal idiosyn- 
crasy to account for some of them 

Ehenbock states 

"In the therapeutic use of x-rays when one 
has occasion to give exposures daily or very fre- 
quently over a long penod of time, the oppor- 
tumty to observe personal idiosyncrasy is 
excellent. It has been my expenence to see 
variations m the susceptibility to the tissues 
of different individuals to the influence of 
the x-rays One patient wiU develop x-ray 
irritation after repeated exposures durmg two 
weeks Another patient, under conditions of 
techmc which are as nearly identical as care 
can make them, will not develop a similar 
irritation until two months have passed He 
may then develop a reaction which is no 
greater, which runs no longer course, and which 
differs m no essential particular m degfree or 
character from the reaction of the other indi- 
vidual, which was set up at the end of two weeks 
of sundar exposure 

‘ It may be said, I beheve, that a moderate 
^ anation m the susceptibility of individuals is 
constantly found, but that this difference 
rarely amounts to more than four times as 
great susceptibilitj’- m one individual as m 
another In extremelj^ rare instances this 
suscepbbdit)’’ amounts to a marked idiosjm- 
crasy, but tins idiosjmcras}^ is rare On the 
basis of Codman’s statistics, for e.xample, it 
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occurs less frequently than once m ten thousand 
mdividuals This fact of idiosyncrasy must 
be taken mto consideration m the application 
of the agent It is the one fact whose avoid- 
ance requires the most care m the application 
of \-rays to therapeutic purposes ” 

Personal communications and state- 
ments of this well-known and highly cred- 
ited dermatologist indicate that he has not 
receded from his position nor changed his 
opmion regarding this subject, in the 32 or 
more years smce the foregomg was written 

A E Walter, m a httle-known and sel- 
dom-seen useful little handbook,^ pub- 
hshed m 1906, said “Some authors think 
that they have observed marked suscep- 
tibility on the part of certain patients, and 
no doubt a certam amount of idiosjmcrasy 
must exist ” 

I will quote verbatim from page 96 of 
“The Use of the Roentgen Ray by the 
Medical Department of the United States 
Army in the War with Spam,” by Captam 
and Assistant Surgeon W C Borden, pub- 
lished at the Government Printing OfBce m 
1900 

“Personal idiosyncrasy and low vitality has 
always to be taken mto account The first, 
fortunately, is veiy rare, but as it cannot be 
detennmed beforehand, the same should al- 
ways be considered A person in ill health 
or debilitated is undoubtedly more likely to 
be burned by the roentgen rays than is one 
who IS strong and vigorous The well-known 
fact that weakened tissues easily yield to dis- 
turbing forces, holds with the action of the 
roentgen rays as with other factors, the action 
of which, if too long contmued, devitalizes the 
cells ” 

Is it not remarkable that these last 
early observations should be made by one 
who was handhng and studymg only the 
most rugged and vigorous young men 
soldiers m the army? While we might sup- 
pose that idiosyncrasies would be less fre- 
quent among these patients than among 
those m our daily practice m mnl life, per- 
haps that argument is not so tenable as we 
at first thought it might be 

^ X rays m General PracUce A E Walter p 58, 
I,ane London Published b> John Lane Co New 
York 1906 


That much from a very few of the early 
observers, the more recent users and 
writers make it more nearly certam that 
we have to contend with idiosjmcrasy and 
unstable or uregular tolerance of normal 
dosage 

MacKee,* m summmg up a very com- 
prehensive thirteen-page discussion of idio- 
sjmcrasy, said 

“1 Vanations m cutaneous susceptibility 
to x-rays and radium and due to known causes 
are of daily occurrence These vanations 
may be well marked They caimot be re- 
garded as true idiosyncrasy 

“2 Slight vanations m susceptibility of 
unknown and undiscoverable cause are not 
common, and may be considered as mild ex- 
amples of true idiosyncrasy 

“3 The existence of true idiosjmcrasy of 
severe type is admitted, but it is rarely en- 
countered 

“4 Individual pecuhanbes, relative to 
pigmentabon, defluvium, telangiectasis, atro- 
phy, etc , are common and can probably be 
regarded as examples of idiosyncrasy ” 

Hirsch' said 

“In general, it may be stated that the skm 
reacbon is, withm narrow limits, the same m 
different mdividuals with the same radiabon 
dosage However, imusuaUy severe reactions 
m some individuals have been reported 

"That there exists a hjrpersensibvity and 
hyposensibvity to the radiabon as a deviabon 
from the standard of sensibvity of the parbcu- 
lar bssue is beyond doubt This is an ab- 
normal reacbon and cannot be foretold ” 

''i\Tule discussing a paper by Dr Mac- 
Kee and Dr Morse'“ before the Secbon on 
Radiology of the American Medical Asso- 
ciation in 1927, Dr George E Pfahler — 
recognized as one of our safest and best- 
informed radiotherapists — said 

"If one obtams the standard of the dose bj 
treating a small area of the skm, a very much 
larger dose will be obtained over a larger area 

• X-rays and Radium in the Treatment of Diseases 
of the Skm George M MacKee Published by Lea 
& Febiger Philadelphia 1907 2nd ed pp 308-381 

• Pnnaples and Practice of Roentgen Thcrapj I 
Seth Hirsch p 308 Araencan X ray Publishing House 
New York 1926 

The Present Status of Cutaneous Roentgen Ray 
Therapy Transactions of the Section on Radi 
ology A M A 78th Annual Session p 82 Washing 
ton 1927 
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and tremendous damage may be done Keep 
that m mind There is considerable vanation 
m the skm of individuals Therefore, if one 
uses a test upon oneself or one’s friend and takes 
that as a standard, it may be of httle value, 
and it will have much less value if taken on a 
dog or animal It is questionable whether 
one can transfer that dosage directly to some 
stranger There is about a 25 per cent varia- 
tion of safety m treatmg cases at any tune, and 
that 25 per cent of leeway keeps us out of lots 
of trouble It helps, therefore, to use a dose 
that IS not absolutely exact There is a tre- 
mendous variation m the amount of radiation 
that different mdividuals can stand, and that is 
not surpnsmg If one can find 100 per cent 
vanation m a htter of mice of the same age 
and that comes through the same stock, there 
should be a tremendous vanation m a group of 
individuals such as are here present, who have 
nil lands of vanations m ages and conditions 
When anythmg happens to a patient, it is not 
alwa}^ due to faulty technic 

The writer followed Dr Pfahler m the 
discussion of the same paper, and having 
been copsidenng from the medico-legal as- 
pect what the essayist had stated, I said 
“It IS difficult for anyone not famihar with 
the exact conditions found, to draw the hne 
separating idiosyncrasy and dose mtoler- 
ance Qmte a number of malpractice smts 
have been won on the basis of the existence 
of idiosyncrasy, so that when we begm to 
discuss the dividmg hne between idiosyn- 
crasy and mtolerance to regular dosage, we 
must be careful to express ourselves so as 
not to be misunderstood or imsquoted 
The celebrated Texas case of Hamilton vs 
Hams went to the State Supreme Court 
tivice on this very question, and other 
State supreme courts have had this subject 
under consideration and have made idio- 
syncrasy a most weighty matter in then 
deasions Lawyers have learned that 
idiosyncrasy plays an important part in de- 
termimng whether an overdose of radia- 
tion or any other therapeutic agent has 
been administered, and I am sure that a 
large majority of the trained radiologists m 
this country and throughout the world 
firmly believe that this condition does ex- 
ist, and tliat there is no way by which we 

" Can j ou not close ^ our e> es and sec the earnest 
white-hatred Pfahler sajnng that’ I can 


can foretell whether it does or does not ex- 
ist in any given individual ’’ 

Dr MacKee, in closmg the discussion, 
said in part 

‘Tdiosjmcrasy is inherent and constant and 
parallels longevity Vanations m tolerance 
may be due to man}’’ causes, and they are likely 
to fluctuate There is no irrefutable proof 
that true idiosyncrasy to the roentgen rays 
exists, although there is some e’vidence in favor 
of mdd degrees of idiosyncrasy Rather 
marked examples of tolerance vanations are 
common ’’ 

The wnter has seen idiosyncrasy and h\ - 
persensibveness to the average dosage of 
the roentgen rays, as well as to numerous 
and various other remedial agents dunng 
the last 39 years, just as have all the other 
users of medicme m every branch and spe- 
cialty We have all seen these phenomena, 
and we must not forget about them 

Beside the foregomg, idiosyncrasy, van- 
able tissue tolerance, and hypersensitive- 
ness to roentgen radiation has been men- 
tioned, descnbed, discussed, and com- 
mented upon by Codman, E E ICing, 
WiUiams, Gilchnst, Scott, Scherer, Rolhns, 
Baetger, Manges, Johnston, Witherbee, 
Hickey, Hazen, Pancoast, Brown, Boggs, 
Jaches, Remer, Skinner, Barthelmy, Wol- 
bach, Donaldson, and numerous others in 
this country, and by Kienbock, Scholz, 
Arcehn, Lancashire, Jutassy, Benedikt, 
Holm, Albers-Schonberg, Schiff, Ehrmann, 
Holzknecht, Bergmann, Oudin, Muhlman, 
Peterson, Sippel, HeUmann, Regaud, Thed- 
rmg, Perthes, Wetterer, HaU-Edwards, 
Lacassagne, Wintz, Colwell, Seitz, Hol- 
felder, Apostoh Knox, and many others in 
Europe 

Age toleration of radiation is recogmzed 
by all who have had much experience in 
roentgen therapy Some sixteen years ago, 
Holfelder presented a table showing the 
percentage of skin tolerance of mdimduals 
from two months to over eighty years of 
age This table is worthy of study and 
consideration and is here given for that 
purpose 

Infants 2 to 3 months 20 - 25 % 

Infants 4 to 0 months 25-30% 

Infants 7 to 12 months 30-35% 
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Children in second year 35-46% 

Children in third year 60-60% 

Children fourth to seventh year 60-70% 

Children 7 to 10 years 
Children 10 to 16 years 
Persons 17 to 60 years 
Persons 60 to 70 years 
Persons 70 to 80 j ears 
Persons over 80 years 

With all this evidence, from the numer- 
ous sources, it behooves us to be just a 
httle more careful and particular m the 
handhng of our patients, in both diagnostic 
and therapeutic procedures 

This additional care wll help in more 
than one way to prevent trouble, because, 
when we become habituated to exerasmg 
greater care in this, the exercise of greater 
care will become routme with us, and we 
will be the better physicians for it 

The prmcipal purpose of this presenta- 
tion IS to call it to the attention of some 
radiologists who might become a httle lax 
m their dosage, for the moment forgetting 
about idiosyncrasy and the vanations m 
dose toleration, and give just enough over- 
dosage to cause trouble 

Malpractice suits are much easier to de- 
feat or to win it they are not started, and 
if we keep ever before us the realization 


that some mdmduals do not tolerate as 
much as others, not only of sodium sahcyl- 
ate, belladonna, or epsom salts, but also of 
the roentgen rays If we do this there ivill 
be fewer medical malpractice smts filed and 
less gnef for those who help to fight them 
Readers of my papers and discussions, 
as well as the unfortunates who are present 
when I talk, know that I have from time to 
time mentioned this sort of thmg before 
I have repeatedly said that it is better to 
be safe than sorry, and m my recent senes 
of papers in Radiology, on “Some Law- 
smts I have Met,” I tned to mamtam the 
same cautionary warmng I expect to con- 
tinue my talkmg and wntmg along these 
same lines as long as my tongue will wag 
and my hand hold a pen 

Fortunately, radiologists do not seem to 
present any evidence of idiosyncrasy, but 
on the contrary, tolerate enormous 
amounts of punishment m the way of oft- 
repeated advice, abuse, and reiteration 
If that were not true, I might not have the 
temerity to present this and you would 
neither listen to it nor read it after it is 
printed 
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SURGICAL ANATOMY OF THE ABDOMEN’ 

A ROENTGENOLOGIC STUDY 

By SAMUEL BROWN, M D , and. ARCHIE FINE, M D , Cinnnnah, Ohio 


¥ =HE scope of this paper is concerned 
with certain principles which have 
been found helpful m the roent- 
genologic study of the surgical anatomy 
of the abdomen These are as follows 

(1) The study of the position, shape, 
and mobihty of the diaphragm 

(2) The study of the abdomen by plam 
views 

(3) The study of the position, shape, 
size, and the relationship of the 


stomach and bowels m vanous 
positions 

Diaphragm — The diaphragm, situated 
as it IS between the thoracic and abdominal 
cavities, may be affected by abnormal^ 
changes of the organs therem, which may 
alter its position, shape, and mobihty To 
enable one to recognize departures from 
the normal, its roentgen anatomy must 
be understood This having been de- 
scnbed m a previous publication (1), at- 



Fig 1-^ F,g i.B 

Tig 1 A Onl> the crest of the diaphragm is seen, the rest of its surface being obscured (antenor viea ) 

Fig IB The entire surface of both leaves of the diaphragm IS brought into view It mil be noted that 
the poslenor attachment is on a much lower lc\el than the antenor (lateral view) 


stomach and bowels to the neigh- 
bonng viscera 

(4) The study of the mobihty of the 

gastro-intestinal tract 

(5) The study of the contour of the 

' Presented before the Radiological Soaetj of North 
Amencaat UicTwcnt> second Annual Meeting at Cm 
cinnati Ohio, No\ 30-Dec 4 1930 


tention tviU be called only to certain 
anatomical characteristics Its shape re- 
sembles a dome, and is higher anteriorly 
and medially than postenorly and laterally 
By Its central tendon it is attached to the 
pericardium, and by its lateral projection, 
to the thoracic cage In the antero- 
posterior \new of the chest (Fig 1-A), 
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Fig 2-A Fig 2-B 

Fig 2 A The diaphragm is elevated ou the right side The lung appears to be free from any abnormal 
changes (postcnor view) 

Fig 2 B The nght diaphragm is elevated through its entue expansion, bemg on the same level with the 
crest and thus resembhng a ‘ plateau” frequently met with m cases of subphrenic abscess (lateia] view) 


only the crest of the diaphragm is seen, 
the rest of its surface bemg obscured, m 
the lateral view (Fig 1--B), the entire 
extent of both leaves of the diaphragm 
IS brought into view 

There are numerous processes which may 
increase the mtra-abdommal pressure, thus 
altermg the shape, mobility, and position 
of the diaphragm Among these may be 
included free fluid or gas m the peritoneal 
cavity, enlargement of the hver, gaseous 
distention of the stomach and bowels, 
extraneous masses, and subphremc abscess 
In all these conditions there is elevation 
of the diaphragm and more or less im- 
pairment of mobihty However, sub- 
phremc abscess is differentiated from these 
other conditions by the elevation of the 
posterior boundary of the diaphragm which 
makes it appear flattened, resembling a 
“plateau ” The posterior costophremc 
angle is completely obhterated Occasion- 
ally there is noted evidence of flmd and 
i nflamm atory changes m the diaphragma- 
tic pleura and adjacent lung, due to 


lymphatic permeation of the mfecbon 
through the diaphragm 
The followmg case illustrates the “pla- 
teau sign of subphremc abscess ” 

Miss C C , aged 45 years, was admitted 
to the Jewish Hospital with cluneal and 
physical findmgs of pneumoma of the 
nght lung An x-ray exammation of the 
chest m the dorsal and lateral decubitus 
position revealed marked elevation of the 
nght diaphragm The nght lung, al- 
though decreased m size, appeared to be 
free from any mvolvement (Fig 2-A) In 
the lateral position the nght diaphragm 
was elevated throughout its entire extent, 
its surface bemg on the same level with the 
crest so that it resembled a plateau, while 
the postenor costophremc space was com- 
pletely obliterated (Fig 2-B) Because 
of the above sign a diagnosis of sub- 
phremc abscess was made The past 
history was quite illummatmg for it re- 
vealed that she had had a cholecystectomy 
SIX months prenously from which she made 
an une\ entful recovery After two or three 



BROWN AND FINE 


SURGICAL ANATOMY OF THE ABDOMEN 


75 



Fig 3-w4 Fig 3-B 

Fig 3 A The stomach is displaced to the nght The greater curvature is compressed by the enlarged 
spleen The jejunum and splenic flexure are displaced dovraward (anterior view) 

Fig 3 B The stomach is displaced forward, the posterior wall is concave as a result of pressure by the 
enlarged spleen (left lateral decubitus position) 

weeks’ delay, because of failure to agree 
upon the di^nosis, the patient was oper- 
ated upon and a large amount of pus was 
found m the subphremc space Recovery 
was complete after a stormy convalescence 
Plain Views of (he Abdomen — A plam 
new of the abdomen m the dorsal or 
ventral position, and occasionally in the 
lateral one, should precede the mtroduction 
of an opaque medium into any of the hollow 
viscera Such views may reveal abnormal 
dense shadows due to stones m the gall 
bladder or unnary tract, calcified glands, 
or metallic foreign bodies, the outline of 
the liver, spleen, kidneys, and not in- 
frequently, of the gall bladder, the 
presence of gas in the gastro-intestmal 
tract and its degree of distention , free fluid 
or air m the peritoneal camty, and lastly, 
cYtraneous masses m the abdomen Such 
an examination mil also gi\ e one informa- 
tion regarding tlie skeletal structure 
In tlie roentgenologic stud)' of the ab- 


domen there is no longer any need to 
adhere to the classical division mto mne 
regions for identifying the posibon of the 
various organs Such a system was appli- 
cable at the time when all our mformation 
was chiefly obtamed from postmortem 
studies The roentgenologic method has 
enabled us to study the hvmg anatomy 
which reveals a wide vanabon within 
normal limits, depending upon the habitus 
of the mdividual, i e , the age, height, 
weight, and the position of the body as a 
whole Thus it is found that the hver, 
spleen, kidneys, gall bladder, pancreas, 
and stomach he high m the abdominal 
cavity m the sthemc type and low in 
the asthemc type or anywhere between 
these two extremes There is also a dif- 
ference m the conflgurabon of the organs 
m sthemc and asthenic types of mdividuals 
In the former the \Tscera expand in lateral 
and anteropostenor direcbons in the lat- 
ter, A erbcally Before conclusions are 
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Fig 4- A F,g 4.B 

Fig 4rA The stomach is displaced upward and to the right The greater curvature shows a concavity 
due to pressure by an enlarged left kidney (antenor view) 

Fig 4-5 The stomach is displaced forivard bj the enlarged left kidney (left lateral decubitus posibon) 



Fig 4-C The splenic flexure is m normal posi- 
tion mdicating that the tumor is not the spleen 
but a kidney (antenor view) 

drawn regardmg the position, shape, and 
size of any organ, the type of lndl^^dual 
must be considered The frequency of 


diagnosis of “dropped stomach’ ’ or ‘ ‘dropped 
colon” would decrease if the normal ana- 
tomical variations were better under- 
stood For the roentgen locahzation of the 
position of the organs, we have found it 
of semce to divide the abdomen mto four 
regions by the natural boundanes produced 
by the spme and iliac crests, with the usual 
nomenclature (RUQ,LUQ,RL 
Q . L L Q) 

Relationship of tJie Abdominal Viscera — 
WTule the position, shape, and size of the 
abdonunal viscera depend upon the age, 
height, weight, habitus, and the posture 
of the mdividual, the relationship between 
them remams constant under normal con- 
ditions This factor of relationship is ap- 
parently most important for it is the least 
altered under normal conditions ^Tule 
vanabdity of the other factors enumerated 
may be withm the limits of normal an- 
atonucal variations, alterations in the fac- 
tor of relationship of organs indicate that 
there is somethmg abnormal with one or 
more of the organs 

The roentgenologic study of the inter- 
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Fig 5-A Fig 6-F 

Fig 5-A The stomach is displaced to the nght by a mass m the left hypochondnum (antenor view) 

Fig 5-B The stomach is displaced forward , the postenor wall is deformed and attached to the mass 
This was proven to be due to a sarcoma ansmg from the postenor wall of the stomach (left lateral decubitus 
position) 


relationship between the abdominal viscera 
has been described previously (2, 3, 4, and 
5), so that only a bnef review is necessary 
In the antenor position, the stomach hes 
m the left upper quadrant, either trans- 
versely or verbcally or anywhere between 
these two extremes, depending upon the 
habitus of the individual and the position 
of the body Thus m the sthemc type, 
the transverse position prevails while m 
the asthemc, the vertical The duode- 
num IS found in the nght upper quad- 
rant, its exact position being deter- 
mined by the location of the pylorus 
The jejunum usually occupies the left 
side of the abdomen, the ileum, the nght 
The colon is located at the penphery 
VTth the usual normal vanations The 
spleen is located to the left and behind the 
stomadi The left kidney is located to 
the left of the spine, behind the stomach 
and mienor to the spleen The splenic 
flexure hes belou the spleen and at tunes 


under the left diapluragm The hver is 
located m the nght upper quadrant, its 
left lobe extendmg to the left and in front 
of the stomach The location of the gall 
bladder is determmed by the posibon of 
the pylorus and duodenum The nght 
kidney hes to the nght of the spme behmd 
the hver The pancreas extends trans- 
versely from the duodenal loop to the 
spleen behmd the stomach The pelvic 
organs, pehuc colon, sigmoid flexure, and 
rectum he m the lower quadrants 

In the nght lateral decubitus position, 
the stomach occupies the antenor part of 
the abdomen, its antenor wall bemg par- 
allel mth the abdominal wall, and its 
postenor wall with the spme The distance 
between the spme and postenor wall of the 
stomach vanes according to the habitus 
of the individual, bemg greater m the 
sthemc type and less so in the asthenic 
The distance between the spine and poste- 
nor wall of the stomach gives an indication 
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Fig 6-A F,g 6.g 

f'n -2?® stomach is displaced to the left by a mass in the epigastnum (antenor view) 

Fig 0-5 The stomach is displaced backward, the posterior wall is concave due to pressure by a tumor 
m front of it This was proven to be due to a tumor of the left lobe of the liver (nght lateral decubitus posi- 


as to the size of the pancreas The direc- 
tion of the pylorus is backward and up- 
ward, located between the posterior wall 
of the stomach and the spine The du- 
odenal bulb IS above the pylorus, and the 
descending duodenum is parallel to the 
spme and is rather fixed 

In the left lateral decubitus position the 
direction of the stomach is from above, 
downward and forward The degree of 
mclmation depends upon the habitus of 
the mdividual, bemg almost perpendicular 
to the spme m the sthemc type and par- 
allel m the asthemc type, or anywhere 
between these two extremes 

Mobility of the Gastro-intestinal Tract — 
The stomach and mtestmes are, relatively 
speakmg, freely movable, so that their 
position and shape will depend upon the 
neighbonng organs and the position of 
the body Shiftmg of the stomach and 
mtestmes under normal and abnormal 
conditions generally takes place m a 


defimte order, a knowledge of which will 
enable one to differentiate the ongm of 
tumors 

Several cases have been chosen to illus- 
trate the various shiftmgs of the stomach 
and bowels as a result of abnormal changes 
m the neighbonng organs 

Enlargement of the spleen tends to dis- 
lodge the stomach to the nght m the ven- 
tral decubitus position (Fig 3-^) and for- 
ward m the left lateral decubitus position 
(Fig Z-B), the splenic flexure bemg dis- 
placed downward Frequently there is a 
considerable concanty m the lateral wall 
of the stomach because of pressure by the 
spleen 

Enlargement of the left kidney displaces 
the stomach to the nght (Fig -i-A) and 
frequently upward in the ventral decubitus 
position, and fonvard m the left lateral 
decubitus position (Fig 4-F) It is dif- 
ferentiated from splenomegaly by the nor- 
mal position of the splemc flexure (Fig 4-C) 
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Fig 7-A 


Fig 7-B 


Fig ^-A The stomach and duodenum are displaced to the left by a mass in the nght lumbar region 

The stomach and duodenum are displaced forward due to a large nght kidney (nght lateral 
decubitus position) 


Tumors m the left upper quadrant ansmg 
from the tail of the pancreas or posterior 
wall of the stomach, will displace the latter 
to the right and forward, the exact ongm 
of the tumor, however, bemg often difficult 
to determine The followmg case illustrates 
some of the difficulties which may occur 
in the diagnosis of a retrogastnc tumor 
Iv'Ir N F was referred for a gastro- 
intestinal examination because of gastnc 
symptoms The plam view revealed a 
large circular mass m the left upper 
quadrant After the mgestion of banum 
the stomach was found to be displaced to 
the right m the ventral decubitus po- 
sition (Fig 5-A) and forward m the left 
lateral decubitus position (Fig o-B) The 
posterior wall of the stomacli was deformed 
and apparently attached to the tumor 
Such a displacement of the stomach could 
be mduced by a spleen, left kidney, tumor 
of the tail of the pancreas, or a retro- 
gastnc tumor The left kidney was ex- 
cluded since its outline uas readily seen 


m the plam view It was not enlarged, 
but displaced downward The spleen was 
excluded m spite of all the chnical and 
surgical arguments to the contrary It 
has been our expenence that when a spleen 
enlarges it still re tarns its usual shape, 
but m this case the mass was more or less 
circular Furthermore, m no instance has 
there been observed a deformity m the 
contour of the postenor wall of the stomach 
as a result of an enlarged spleen The 
diagnosis was, therefore, a retrogastnc 
tumor attached to the postenor wall of 
the stomach so that a partial gastrectomy 
had to be performed The pathologic 
diagnosis was a spmdle-cell sarcoma ansmg 
from the postenor wall of the stomach 
Enlargement of the liver dislodges the 
stomach to the left m the ventral decubi- 
tus position (Fig 6-yl) and backward in 
the nght lateral decubitus position (Fig 
G-B) The hepatic flexure is displaced 
doivnward In cases m which both the 
liver and the spleen are enlarged, the 
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Fig 8 A Fig g-B 

Fig S-A The stomach is displaced to the nght In the middle of the stomach the banum is absent 
due to pressure by a mass in front of the spine (antenor view) 

Fig 8-B The stomach is displaced forward by a mass behmd This was proven to be due to a pancre 
atic cyst (left lateral decubitus view) 



Fie 9 A Fig 9 B 

III 9 B \nd?^tZfa glindXr"?Zrr7Lb 

reuilr^ under x ray treatment (right lateral decubitus view) 
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Fig 10 A F'S 10-^ 

Fig 10 A The stomach is displaced to the left and duodenum to the nght bj a mass m front of the spine 

^*^\^10 B '''We stomach and duodenal bulb are displaced forward, but the descending portion is m normal 
position This indicates that the tumor is within the duodenal loop, hence a pancreatic tumor (right lateral 
decubitus new) 


position of the stomach may remam more 
or less unaltered, due to opposite forces 
acting upon each other The stomach 
becomes narrowed and elongated 

An enlarged nght kidney displaces the 
stomadi to the left in the ventral decubitus 
position (Fig 7-A) and forward in the 
nght lateral decubitus position (Fig 1-B) 
The hepatic flexure is usually displaced 
downward but occasionally it may be up- 
ward 

An intragastnc tumor does not affect 
the position of the stomach unless there 
are also retrogastnc or hver metastases 
This fact IS of aid in distinguishing between 
an mtra- and an extra-gastnc tumor A 
case presentmg a deformity m the contour 
of the stomach in the anteropostenor new 
should be examined both m the left and 
nght lateral positions If the deformity 
of tlie stomach is due to an intragastnc 
tumor, Its position mil be found to be 
normal mth tlie deformed contour either 


m the antenor or postenor walls If the 
deformity m the anteropostenor new is 
due to an extra-gastnc tumor, the stomach 
will be found displaced either forward or 
backivard m the lateral positions accordmg 
to the location of the tumor 

Unlike the hver, spleen, and kidneys, 
the pancreatic shadow can hardly ever 
be differentiated upon the film Nonethe- 
less, the study of the pancreas m relation 
to the stomach both in the antenor and 
lateral positions has shoini that it is often 
possible to make an accurate diagnosis of 
a tumor m cases m which even the chmcal 
and physical findmgs have failed to suggest 
its presence 

The effect of a pancreatic tumor upon 
the position of the stomach and duodenum 
mil depend upon the particular portion of 
the pancreas involved Thus a tumor of 
the head mil displace the duodenal bulb 
and pylorus fonvard m the nght lateral 
position, and occasionally endences of 
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Fig 8-A Fig 8-B 

Fig 8 A The stomach is displaced to the nght In the middle of the stomach the banum is absent 
due to pressure by a mass in front of the spme (anterior view) 

Fig 8-S The stomach is displaced forward by a mass behind This was proven to be due to a pancre 
atic cyst (left lateral decubitus view) 



Fig 9-A ® ^ 

n A T'l.o 15 di<!olaced to the left and the duodenum to the nght side (antenor view) 

9 B The stomal^ ^d duodenum are .^placed forward md.catmg a glandular tumor which 

re^olr^ under x ray treatment (nght lateral decubitus view) 
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SUMMARY AND CONCLUSION 

A general survey of the roentgenologic 
method as apphed to the examination of 
the abdomen is presented 

(1) The importance of the study of the 
diaphragm m the anteropostenor and 
lateral positions m relation to abdominal 
lesions is emphasized Consideration is 
given to the “plateau sign" m subphremc 
abscess, which consists m the elevation of 
the diaphragm not only as a whole, but 
also in its posterior half to the same level 
as that of the crest, with complete obhtera- 
tion of the postenor costophremc angle 

(2) Attention is called to the usefulness 
of the study of the plam views of the ab- 
domen m the anteropostenor and lateral 
positions Many lesions can be recognized 
outnght The presence of abnormal dense 
shadows and then relation to the abdomi- 
nal organs can be determmed with a fair 
degree of accuracy 

(3) A study of the position, shape, size, 
and relationship of the stomach and bowels 
re\eals the fact that the factor of the 
relationship is the least vanable under 
normal conditions Any departiue from 
the normal relationship usually mdicates an 
abnormal change withm the abdomen 

(4) Consideration is given to the mobd- 
ity of the stomach and bowels, theu posi- 
tion and shape bemg influenced by the 
position of the body as a whole and the 
neighboring organs It is pomted out that 
any shifting of the gastro-mtestmal tract 
takes place m an orderly manner both un- 
der normal and abnormal conditions, so 
that a knowledge of these movements may 
aid in locatmg and differentiatmg the 
ongm of a tumor 

(5) The value derived from a study of 
the gastro-mtestmal tract m vanous posi- 
tions of the abdomen is stressed, for it is 
pomted out that m the usual antero- 
postenor view the mvolved portion of the 
organ may be obscured by foreshortening 
or overlapping of the rnscera 
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DISCUSSION 

Dr Leo G Rigler (Minneapolis, 
Mum) This is a very interestmg pre- 
sentation I have personally been m- 
terested m this type of work for a number of 
years I just want to brmg out a few pomts 
that have appealed to me 

In teaching anatomy students, we try 
to present the normal roentgen anatomy 
to correlate with the studies which they 
are making in their first year m school 
I know of no better way to present graphi- 
cally the topographic anatomy of the 
abdomen than to use a senes such as Dr 
Brown has presented 
Now I find that m dissectmg the cadaver, 
the student has great difficulty m onenting 
m his mmd these relationships between the 
vanous organs, but by means of adequate 
roentgen examination m a vanety of 
positions, particularly m cases m which 
there is a moderate or even extreme en- 
largement of any of these organs, one can 
present to the student a remarkable picture 
of the relationship between the sohd organs 
of the abdomen and the hollow viscera 
There are just a few pomts m the surgical 
diseases of the abdomen that it seems to 
me have never been suffiaently appreciated 
m this country Many years ago LaureU 
described a sign of pentomtis which we 
have used with considerable success in 
many cases and it depends, again, upon a 
realization of the relationships of the mtra- 
abdommal structures 
In pentomtis there is almost mvanably 
an ileus, so that one gets, ivithout the 
addition of an opaque substance, a clear 
visualization of the mtestmal tract by 
reason of the gas withm it In addibon, 
m pentomtis there is almost mvanably an 
accumulation of free fluid to some degree 
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obstruction in the duodenum are noted 
In the antenor position, the pylorus may 
be pushed to the left and the duodenum 
to the nght A tumor ansmg from the 
body of the pancreas will displace the 
stomach forward, while the duodeno-je- 
junal flexure may be found displaced down- 
ward and often partially obstructed A 
tumor ansmg from the tail of the pancreas 
wiU displace the stomach forward and at 
times to the nght, depending upon its 
size 

The followmg case illustrates a tumor of 
the body of the pancreas In the antenor 
decubitus position there was noted dis- 
placement of the banum from the middle 
of the stomach opposite the spme, ap- 
parently due to pressure (Fig S-A) In 
the nght lateral decubitus position (Fig 

8- B), the stomach was displaced forward, 
and no deformity of contour was noted It 
was felt that the tumor had its ongm m 
the pancreas, as an mtragastnc tumor 
would show a constant deformity m con- 
tour and would not have displaced the 
stomach Laparotomy disclosed a pan- 
creatic cyst 

Retroperitoneal Tumors — In retropen- 
toneal tumors located m front of the spme, 
the stomach is generally displaced to the 
left and the duodenum to the nght It is 
often difficult to differentiate between a 
neoplasm ongmatmg from the pancreas or 
from the retropentoneal glands Evidence 
of a lesion elsewhere m the body is sugges- 
tive of metastases m the retropentoneal 
region The diagnosis is more certam if 
the mass is affected by roentgen therapy 
Forward displacement of the stomach and 
the entire duodenum mdicates a glandular 
ongm of the tumor The followmg case 
illustrates this pomt 

In the antenor decubitus posibon (Fig 

9- A), the stomach is displaced to the left 
and the duodenum to the nght The 
duodenum is noted to make quite a circle 
around the tumor In the nght lateral 
decubitus position (Fig Q-B), the stomach 
and duodenum are ffisplaced forward Be- 
cause of the above findmgs it was felt 


that this tumor had its ongm m the 
retropentoneal glands, and roentgen ther- 
apy produced rapid retrogression of the 
neoplasm On the other hand, m the fol- 
lowmg case the antenor view also shows 
displacement of the stomach to the left and 
the duodenum to the nght (Fig 10-A), but 
unhke the latter the descendmg portion 
remams m normal position and ohiy the 
pylorus and duodenal bulb are dislodged 
forward m the nght lateral decubitus 
position (Fig 10--B) Evidently the 
tumor IS located withm the duodenal loop 
and hence must be due to a pancreatic 
tumor of the head Upon operation, this 
was found to be the case 
Tumors havmg them ongm m the pelvis 
usually displace the large and small bowel 
upward and laterally 

The Stomach and Intestines — The stom- 
ach and mtestmes are three dimensional 
structures and, as such, must be studied 
both m the anteropostenor and lateral 
positions Furthermore, as frequently hap- 
pens, one segment of the gastro-mtestmal 
tract may overlap a neighbormg one, 
thus obscurmg it When these structures 
are studied from every angle it is often 
possible to recognize a lesion which may 
be overlooked m the usual anteropostenor 
xnew This is espeaaUy noted m the 
sthemc type of stomach, the transverse 
course of which extends from before back- 
ward Such a position results m fore- 
shortenmg of the viscus m the anteropos- 
tenor view, therefore, a lesion located m 
the middle of the stomach may be obscured 
and escape detection In this type of 
stomach the duodenal bulb is often found 
behmd the pylorus In the nght lateral 
position the duodenal bulb is visualized 
and any lesion can be recognized 

In the colon, because of the numerous 
flexures, vanous segments may be super- 
imposed and defomuties may be obscured 
in the anteropostenor position By the 
study of the colon at vanous angles it is 
often possible to separate the segments 
from one another and bnng mto view any 
abnormahty present 
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ENLARGEMENT OF ONE 
STERNOCLAWCULAR ARTICULATION 
A SIGN OF CONGENITAL SYPHILIS* 

By L GRANT GLICKMAN M D 
and 

ARMEN A MINSKY, M D , 

Minneapolis Minn 

In 1930, a new sign in the diagnosis of con- 
genital syphilis was first descnbed by Higou- 
menakis (1), namely, the unilateral enlarge- 
ment of the sternoclavicular articulation The 
authors wish to present another case in addi- 
tion to those preinously descnbed in the htera- 
ture 

CASE REPORT 

A white male, aged 56 years, presented 
lumself to the clinic complaimng of a severe 
sore throat which had been present for the 
past two months and was beconung progres- 
sively worse The physical examination was 
essentially negative, with the followmg excep- 
tions The patient is left-handed The 
pharynx, uvula, and soft palate were mjected 
Deep serpiginous ulcerations were noted on 
the postenor surface of the uvula, extendmg on 
to the soft palate These ulcerated areas were 
dark gray in color, having a thick tenaaous 
exudate The otolaryngologist concluded that 
the throat involvement was of syphilitic ongin 
Inspection of the thorax revealed an enlarge- 
ment of the sternal end of the left clavicle, 
palpation and comparison with the opposite 
side revealed a definite thickenmg of this area 
(Fig 1) 

Roentgen examination revealed a promi- 
nence at the sternal end of the left dancle 
(Fig 2) , that of the nght clavicle was normal 
in size The radiologic conclusion was en- 
largement of the sternal end of the left clan- 
cle, apparently a manifestation of congenital 
sj^philis 

Serologic examination upon two occasions 
revealed a three plus Kahn and a negative 
Wassermann test Dark field exammation was 
negative for Spirochwta palhda 

Past History — ^The patient gave a history 
of gonorrhea approximately 25 years previously 
There was no history of any sjyihihtic infection 
and the patient had been w ell up to the present 
time, except for an attack of lumbar myalgia 
four } ears prenously 

* Published mth the pcnnission of the Medical 
Director of the \ etcrans Administration who assumes 
no rcsponsibilit> for the opinions expressed or the 
conclusions drawn b\ the authors 



Fig 1 Enlargement of the sternal end of the 
left clavicle 


Family Hislory — ^The patient's father died 
of a cardiovascular ('*) disease at the age of 
38 years His mother was also dead, cause 
unlmown, he had no brothers or sisters The 
patient h^ been manned for the past 15 years, 
there was no history of pregnancies or mis- 
camages 

Progress — Intensive antisyphihtic treatment 
was mstituted, and after a penod of three 
weeks the throat had become practically clear 
of the ulcers and had lost its normal redness 

DISCUSSION 

In the original report by Higoumenakis, he 
descnbed 23 cases of enlargement and antero- 
postenor thickenmg of the sternal end of the 
clavicle Seven presented this stigma and 
no other signs of the disease except a positive 
Wassermann test, while the remaimng 16 cases 
presented this sign with a negative Wasser- 
mann test In a total of 197 cases of congeni- 
tal syphihs, he found this sign present m 170, 
157 involved the nght side, while the remain- 
ing 13 involved the left side Stokes (2), 
Plishkin (3), and Dome and Zakon (4) all 
reported sunilar findmgs, with the involvement 
being on the nght side 

The enlargement is readily noted upon in- 
spection and palpation, and is frequently found 
upon roentgen examination It is usually 
unilateral and is present on the nght side, 
except in left-handed persons, in whom it occurs 
on the left side. The explanation of tlie de- 
velopment of the exostosis is based upon ana- 
tomic, biologic, and mechanical factors The 
sternal end of the clavncle first consists of con- 
nective tissue and is early transformed into 
osseous tissue The spirochetes {Spirochmla 
palhda) earned m the blood stream of the fetus, 
become lodged m the connective tissue, as in 
the Ijmphatic tissues and otlier organs of the 
fetus Here they may remam without any 

S5 
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and one can demonstrate this clearly by the 
separation of the loops of the bowel be- 
cause of the entrance of this flmd in be- 
tween these loops 

In occasional cases, the type of obscure 
or difficult case that Dr Brown has demon- 
strated, this sign has been to us one of 
considerable value Likewise m cases of 
mtra-abdormnal hemorrhage, when there 
is some doubt as to whether a hemorrhage 
IS present, the demonstration of a displace- 
ment of the stomach (and the stomach can 
be demonstrated ivithout barium because 
of the gas content within it) from the left 
diaphragm by what appears to be a mass 
but which, in fact, is simply an accumula- 
tion of blood, parbcularly if films are made 
with the patient m the Trendelenburg 
position, wiU often help a great deal m 
elucidatmg the type of process which is 
present 

There is only one point that has ap- 
pealed to me msofar as the diagnosis of 


these lesions of the head of the pancreas 
or of the group of pen-aortic lymph nodes 
upon which Dr Brown spent some tim e 
That IS, one has to be very careful m m- 
terpretmg an enlarged loop of the du- 
odenum as mdicatmg an enlargement 
either of the head of the pancreas or of 
the retropentoneal nodes In the hyper- 
sthemc type of habitus, an examination 
made m lie supme position is likely to 
give us that appearance of an enlarged 
loop under absolutely normal conditions 
because of the normal fixation of the du- 
odenum and the mobility of the stomach 
So that we have to judge the enlargement 
of the loop entirely by the upnght position, 
otherwise we may be led mto error If 
the loop IS really enlarged with the patient 
m the upnght position, I think it is a very 
great significance 

I enjoyed Dr Brown’s paper very much 
— it is such a good review of this type of 
work 
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lower curving upward toward the breast of 
its fellow 

General Examination — ^The specimen con- 
sists of infant twms which are jomed together 
on the ventral surfaces, the junction extending 
from the fourth nb to the level of the umbilicus 
On the surface of the junction of the two, there 
IS an area 6 cm m diameter where the ab- 
dominal cavity IS covered by a shmy, semi- 
transparent membrane This membrane has 
been ruptured, and sutured together The 
attachment of the umbilical cord is at one 
margm of this area The heads and upper 
extremities are normal in appearance One 
fetus has normal lower extremities and normal 
female external genitalia The other fetus has 
one normal-appearmg extremity, the other 
lower extrenuty is entirely absent. This fetus 
also has no anal opemng and no external 
gemtalia On the permeum of this fetus there 
IS a soft nodular projection of skm measurmg 
about 1 cm m diameter This has no markmgs 
by which it can be identified as part of the 
sexual apparatus The fetus which has both 
legs does not have a sternum The nbs end 


Fig 1 Roentgenogram of conjomed twms 




Figs 2 and 3 Speamen 


anteriorly m separate cartilages The fetus 
with only one lower extermity has a complete 
thoracic cage, including sternum and nbs 

Body Cavthes — Each fetus has two separate 
pleural camties There is only one pencardial 
sac, which contams a common heart There 
IS onl}’^ one abdommal cavity which is common 
to botli fetuses 

Ahmc7}tary Tract — Each has an esophagus, 
stomacli, and duodenum which are normal m 
gross appearance The duodenums are each 
about 10 cm in lengtli They join together 
forming a common jejunum Tins continues 
for approximately 50 cm , when it divides into 
two ilcums The one bdonging to the more 
complete fetus extends about 30 cm to tlie 
cecum, where there is a noimal-appeanng 


appendix The colon is about 50 cm in length 
and communicates to the outside with a 
normal anal aperture There is no marking to 
distinguish the ileum and colon of the in- 
complete fetus The change from the char- 
acteristics of the ileum to those of the colon is 
gradual, and no cecum or appendix can be 
identified The colon ends m a bhnd pouch 
which IS qmte high m the pelvis 

Respiratory 5ys/e»i— Each fetus has its 
trachea, bronchi, and lungs, with all lobes 
completely separated There are no significant 
pathologic changes noted m the respiratory 
system 

Cardiovascular System — The pericardial cav- 
itj' contains a heart which appears to be 
composed of two hearts joined together at the 
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Fig 2~A Pjg 2~B 

Fig 2 A Rocntgcnograni of the sternal end of the left clavicle 
Fig 2-B Sternal end of the right clavicle in contrast to Figure 2 A 


manifestations dunng childhood Later in 
life, when the arms are called upon to do heavy 
work, the frequent movement of the arms and 
the constant friction of the cla^^cle against the 
sternum set up an irritation The spiro- 
chetes are reactivated and through their toxins 
produce a chronic penostitis which results in 
hyperostosis The enlargement of the sternal 
end of the clavicle reaches a permanent stage 
about the age of puberty and thus becomes a 
charactenstic, permanent stigma of congenital 
syphihs 

SUMMARY 

(1) The literature is renewed and a case of 
unilateral enlargement of the sternal end of the 
clavicle is here presented 


(2) This was found on the left side in a 
left-handed individual 

(3) This corroborated the findmgs reported 
by Higoumenakis 

(4) Serology revealed a three plus Kahn 
as the only other positive finding 

(5) A discussion of the pathogenesis is here 
presented 
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A CASE OF CONJOINED TWINS 

By SYDNEY V KIBBY MB . and O B PRATT 
M D , Los Angeles Cahf 


This IS a report of a case of conjomed twins 
delivered at the Japanese Hospital of Los 
Angeles, Aug 31, 1936, by Dr T Ozasa 
The mother is a Japanese woman, 27 years 
old, married four years This was her first 
pregnancy Her father is dead, the cause not 
stated Her mother is livmg and healthy 
She has no brothers or sisters Her husband 
IS well There is no history of abnormal births 
in either the patient’s or her husband’s family 
Aside from the usual childrens’ diseases, 
she has always enjoyed good health The 
pregnancy was normal and labor mitiated one 
week after the expected date Twms were 
diagnosed before the onset of labor 

The first twm started to deliver as a breach, 
but proceeded only as far as the pelns 
jjrogress was arrested Attempting to extract 


an arm or palpate the shoulder, the obstetrician 
found his hand obstructed by what felt like 
placenta, but which ruptured, aUowmg bowel 
to escape. Discovering then that the twins 
were jomed together and that the birth by 
the vagmal route was impossible without 
destruction of both, he did a Cassarean section 
and dehvered the jomed twms through the 
abdomen 

The mother has made an uneventful re- 
covery with only a shght residual pyelitis 

Followmg are the reports of the radiographs 
and of the autopsy 

Radiographs taken after dehveiy of joined 
twms show an absence of the bones of the 
right lower hmb of one twin The lumbar 
vertebra and sacral segments of this twm are 
less developed than the correspondmg bones 
of the other The sternum of the latter twm 
IS missing The sternum of the one-legged 
twm shows the normal six segments, the three 
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Titusville, Pa , for gastro-mtestmal exanuna- 
tion 

Present Illness — ^Two years before admission 
the pabent had a severe attack of what he 
termed "mtestmal flu ” At that time he 
had a high temperature, nausea and vomitmg, 
and a severe diarrhea, havmg as many as 
eighteen stools a day He did not consult a 
physician, because other members of his 
family had the same condibon, which cleared 
up m a few days The pabent, however, con- 
bnued to have the severe diarrhea and at the 
tim e he was sent to us was havmg six to eight 
stools a day He stated that he had lost about 
twenty-five pounds m weight during that tune 

Past History — ^The usual childhood diseases 
were menboned, but no history of any acute 
illness was ehcited Four years before he had 
visited a large dime because of a vague ab- 
dommal discomfort, and a gasbo-mtesbnal 
senes was done, but apparenby no pathology 
was seen at that tune 

Examination — On exammabon of the stom- 
ach, and a six-hour plate, no evidence of 
pathology could be made ouL All the bantim 
had left the colon at the end of the 24-hour 
penod 

A banum enema was done, which showed 
the colon to fill well The ascendmg colon 
was somewhat spasbc No fiflmg defect 
could be seen at the hepabc flexure The 
pabent was then turned upon his abdomen and 
almost mstanby the bile ducts became filled 
with banum 

A careful study of the six-hour exammabon 
does show some irregulanty at the hepabc 
flexure, but the true nature of the condibon 
could not be diagnosed from this film 

Au m the bile ducts, which is said to be a 
diagnosbc sign, is not seen on any of these 
films 



Fig 3 Film taken after the banum had been 
expelled from the colon Practicall> all the bar- 
ium has remained m the bile ducts Some banum 
was still present m the bile ducts twenty-four 
hours after this film was taken 


The refemng physician reports that the 
pabent’s condibon has unproved consider- 
ably under medical beatment, he now has 
only three stools a day, and has gamed m 
sbength and weight He has thus far refused 
operabon 
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BONE CARCINOMA SECONDARY TO 
CARCINOMA OF THE URINARY 
BLADDER 

A CASE REPORT 

Bj EDWARD L JENKINSON MD ARTHUR 
HUNTER, M D and EDWARD W ROBERTS 
M D Chicago, Ilhnots 

From the Department of Radiology, St Luke’s 
Hospital 

Bone caremoma as a metastabc mamfesta- 
bon of carcinoma elsewhere is mibally a lesion 
of bic bone marrow Pmey (1) states 

"At birth all bie bones of the skeleton e.\cept 
tlic cranium contain red marrow m which there 
IS no fatty bssue The \ertebre, sternum, 
and os innominata contam red marrow through- 
out life and onlj a microscopic amount of fat 


even m advanced age The nbs are also 
storehouses of red cellular marrow throughout 
life but m advanced age a patch of fatty bssue 
usually appears at the anterior end of each nb 
and extends for one inch from the costochon- 
dral junebon ” 

This metamorphosis occurs m the long bones 
m the epiphyses and just below the middle of 
the shaft and spreads distally more rapidly 
tlian proximally, and most rapidly m the distal 
limb bones A small patch of red marrow per- 
sists m the upper end of each femur and 
humerus The vessels of the red marrow are 
wide and numerous and the velocity of the 
blood sbeam is slow Pmey was unable to 
demonstrate Ijmrphabcs in the marrow He 
states that metastases are always m the red 
cellular tnarrow and showed the presence of 
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apjces There is only one ventncular cavity 
and there does not appear to be a complete 
septum separatmg the ventncle from the 
auricle The venae cavae and pulmonary vems 
empty mto the common auricle m either fetus, 
and the aortse and pulmonary artenes originate 
at either end of the ventncular cavity In 
other respects, the blood cuculation does not 
appear to be abnormal 

Urinary System — The more complete fetus 
has two polycystic kidneys, each measunng 
about 4 cm in diameter The ureters lead to 
a normal-appeanng bladder The mcomplete 
fetus has a collapsed, thm-walled sac m the 
place of the left kidney There is a cord m 
the place of the ureter and no bladder can be 
demonstrated This fetus has no structure 
resembhng the nght kidney 


Reprodiicttve System — The more complete 
fetus has uterus, tubes, and ovanes which are 
normal m appearance The mcomplete fetus 
has one smaU structure which resembles the 
fimbnated extremity of a uterme tube There 
are no other structures which, m any way, 
resemble genital organs in this fetus 

Microscopic Findings — Section of soft nodule 
from penneal region shows vascular, fibrous 
tissue covered with stratified squamous epi- 
thehum There are a few glands and some 
hair follicles This does not resemble any of 
the external genitalia 

Section of small structure from pelvis shows 
what resembles the fimbnated end of a fallopian 
tube 

727 West Seventh St 


THE PRE-OPERATIVE DIAGNOSIS OF 
CHOLECYSTOCOLONIC FISTULA 

By JOSEPH T DANZER, M D , Oil City Hospital 
Otl City, Pa 

Although the pre-operative diagnosis of 
cholecystocolonic fistula has been previously 
reported, it is by no means a common findmg 
Podlasky (4), m reviewing the literature pre- 
vious to 1935, stated that he was the second 
observer to report such a case He credits 
Judd and Biuden (2), whose article appeared 


in 1925, with bemg the first to report this 
condition Since that time similar findings 
have been reported m both the Amencan and 
foreign literature 

The case which we report is unusual, because 
of the mildness of the patient's symptoms at the 
tune of the rupture of the gall bladder mto the 
colon, and because of the complete fillmg of 
the bile ducts, which we have found only 
once (6) m our search of the hterature 

The patient, E M , white, male, aged 65 
years, was referred to us by Dr H J Anderson, 



^ fillmtr the colon showing the extensive filling of the bile ducts 

111 I tl^mXlfghl ob^auefosifion showing in detail the fistulous tmet 
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were made, followed by roentgenograms No 
mention is made of bone metastasis from 
carcmoma of the bladder 

H G Wells reported a case m 1922 m which 
the presentmg complaint was a large sternal 
tumor which at postmortem exammation 
proved to be a papiUary carcmoma secondaiy 
to a small carcmoma of the bladder This 
patient had had no symptoms referable to the 
bladder Wells quotes Wolff as saymg that 
the infrequency of metastasis is due to the 
paucity of bladder lymphatics H L Kretsch- 
mer (5) reported five cases, three of which 
proved to have osseous and visceral metastases 
at autopsy All three had symptoms ref- 
erable to the osseous involvement. Two 
other cases are cited which were discovered 
on radiographic exammation 

Cecil A Joll (6) cited three carcmoma of 
the bladder specimens and also referred to 
specimens of metastasis to the radius, the 
skuU, and the tibia m the Museum of the Royal 
College of Surgeons and m other hospital 
museums of London 

In 1,032 cases of metastatic malignant lesions 
m hone studied by Sutherland et al (7) in 
1932, nme were due to bladder malignancy 
In G^chickter and Copeland’s (8) survey of 334 
cases of skeletal metastasis, only one was 
derived from the bladder In 1934 the Car- 
cmoma Registry of the American Urological 
Association (9) reported the study of 902 
cases of epithelial tumor of the bladder These 
cases were collected from vaiymg sources 
Thirty-one of the 79 cases commg to autopsy 
showed metastasis seven of these showed 
malignant osseous lesions 

At St Luke’s Hospital two of eight cases of 
carcmoma of the bladder autopsied m the 

f ienod from January 1, 1935, to the present 
November, 1936], showed osseous metastatic 
deposits In the case which follows, attention 
was first directed to a malignancy of bone by 
the development of a pathologic fracture of 
tlie femur In the cursory sun^ey of the litera- 
ture ated above no similar occurrence was 
noted 

A 65-year-old white male was admitted to 
tlie hospital June S, 1936, on the urological 
service of Dr Harry Culver, complammg of 
hematuria, intermittently present for five 
>ears, nocturia of two years’ duration, loss of 
50 pounds’ weight during the past six months, 
and pam in the nght thigh and calf of four 
montlis’ duration 

Prior to the onset of these complaints the 
patient’s liealtli had been good The hematuna 
Mas intermittent m character, occumng evciy 
two or three months, and usually lasbng ap- 
proximately one week An additional urinary 
complaint was diurnal and nocturnal frequency. 


mictuntion occurrmg every two or three hours 
The most troublesome complaint was that 
referable to the nght lower extremity, which 
had become progressively more painful and 
progressively weaker dunng the four months 
previous to admission to the hospital The 
patient required the use of a cane for walking 
and at tim es, when he was m bed, it was neces- 
sary for him to move his leg ivith his hands 
The pam had first presented itself m the region 
of the knee but at the tune of adimssion had 
extended to the thigh and calf and was present 
most of the tune, both day and mght. Other 
than polydipsia and polyphagia, symptoms ref- 
erable to the patient’s diabetes melhtus, he 
had no other complamts The latter condition, 
in aU probabihty, contributed to the etiology 
of the frequency of urmation, although the 
patient remamed aglycosunc on diabetic man- 
agement without msuhn 

The only physical findings on exammation 
were emaciation, muscular atrophy of the 
right thigh and calf, edema of the right knee, 
and palpable crepitus medial to the patella. 
A tender, fusiform swellmg was found along 
the lateral aspect of the middle thud of the 
nght femur 

A cystoscopic exammation was made Jime 9, 
1936, at which time a large pedunculated tumor 
was found attached to the left lateral bladder 
wall m the region of the left ureteral onfice 
The bladder was opened suprapubically on 
June 11, 1936, and the cystoscopic findmgs 
were confirmed The tumor was found to be 
a large pedunculated mass of tissue attached to 
the floor of the bladder m the region of the left 
ureteral onfice The wall surroundmg the 
attachment was hard and infiltrated There 
was an additional small pedunculated, partly 
necrotic tumor attached to the floor and 
postenor wall of the bladder The tumor mass 
extended through the bladder wall mto the 
penvesical tissues 125 grams of tumor tissue 
were removed by loop resection 

The histologic exammation of the tumor 
tissue was reported as follows by Dr Edivm 
F Hirsch 

“These tissues have the structure of a papil- 
lary tumor of the unnary bladder, that is to 
say, there are papill'e mth slender, vascular, 
fibrous stalks of these epithelial cells with 
remnants of the stalk structure. Papillary 
carcmoma of the unnary bladder ’’ 

Aside from the development of a moderate 
secondary anemia, the patient’s post-operative 
course was without complication until the 
eighth day, when he heard somethmg “crack” 
as he was raising his nght leg m bed This was 
accompanied by a marked degree of pam A 
portable roentgen e.xammation revealed a 
pathologic fracture of the nght femur due to an 
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caranoma cells m endothelial-lmed channels, 
quotmg Erbholz as having shown red blood 
cells m carcinoma containing endothelial-hned 



Fig 1 Pathologic fracture 
of right femur due to osteo- 
clastic metastasis from carci 
noma of the bladder 


channels The points of emergence of tumor 
on bone surface correspond to places of 
venous exit from the bone 

The site of the earhest deposit is m the 
meduUary cavity at the lower edge of the red 
marrow in the proximal bones of the limbs and 
the metastases spread in either direction from 
then- ongmal focus, the prohferation being 
preceded by an mcrease m the amo^t of red 
aUular marrow If hyperplasia of the mairow 
has been evoked by previous anemia the first 


deposit may be m the lower part of hyper- 
plastic red marrow The knowledge contnb 
uted by Piney favors the embohc ongm of 
osseous metastases The passage of the pul 
monary barrier can be accounted for by the 
work of Schrmdt, who demonstrated the 
presence of secondary foci in small pulmonary 
thrombi These foci may remam latent, only 
exceptionally dissemmating m the systemic 
circulation 

Carcmoma of the iinnary bladder as a 
pnmaiy focus for osseous metastasis is rare if 
available statistics can be considered as an 
indication of its frequency Ewmg (2) does 
not mention it The overwhehmng preponder- 
ance of prostatic carcmoma over bladder 
carcinoma as a cause for metastatic bone 
lesions IS not m the same ratio as the relative 
incidence of the primary lesions The more 
abundant lymphatic supply of the prostate 
may be a pmliri explanation for this difference, 
and the compact situation of the prostate may 
favor dissemmation, whereas the pressure re- 
labons in the bladder perrmt rntra-lummal 
growth which, m consequence, often assumes 
a papillary character 

H G Wells (3) states that Schraut, m 1854, 
described cases of unnary bladder carcmoma 
with osseous metastases and that Kastner, 
in 1908, also descnbed such cases G E 
Shoemaker (4), in 1911, recorded a case of 
malignant deposition m the tarsus and meta- 
tarsus which developed very rapidly three 
weeks after thermo-cautery of the bladder 
tumor G E Pfahler, m 1917, discussed the 
roentgen diagnosis of metastatic malignant 
diseases of bone and quoted Fraenkel’s work 
(1911), which was based on 150 cases that 
died of carcmoma somewhere m the body and 
m which sagittal sections of the spmal column 



Fi? 2 Osteoclastic metastases mTOlving the 
inner surface of the proximal third of the right 
femur and both ischii primary lesion m the 
bladder 
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THE COLESCOPIC METHOD OF DEMONSTRATING KNOWLEDGE 
CONCERNING MEDICAL FACTS^ 


The method consists of reproduction of text, 
drawings, roentgenograms, photographs, and 
photomicrographs on a stnp of mo\Tng pic- 
ture film which may he either projected on a 
screen or viewed directly by a magnifying ap- 
paratus This method of approach appeals 
particularly to those who desire to obtam medi- 
cal knowledge by the visual approach, namely, 
that of looking at illustrations and readmg 
the captions This procedure is very popular 
with those who are pressed for time ® 

The wnter used two subjects to illustrate 
the method (1) “The Roentgenological Diag- 
nosis of Ulcer of the Cap,” and (2) “The Patho- 
logical Diagnosis of Gastnc Neoplasm Based 
on Unorthodox Archeological Microscopic Cri- 
teria ” Each of these subjects was considered 
in two distmct presentations One was a 
descnption of the fundamental prmciples of 
roentgenologic or pathologic diagnosis, the 
other an elaborate descnption of the cntena, 
amply illustrated with Sawings, roentgeno- 
grams, and photomicrographs The text was 
illustrated with innumerable drawmgs to 
convey the wnter' s conception and exactly 
the same text descnbed the roentgenograms 
and photomicrographs which were the source 
of his knowledge concerning these cntena 

Three of the four presentations shown were 
so clear and concise that the subject could be 
understood by physicians who were neither 
roentgenologists nor pathologists, the chmcal 
significance and application to the medical and 
surgical treatment of botli gastnc and cap 
ulcers became apparent. 

The fundamental pnnciples underlying what 
tlie wnter has called “The Archeologic Ap- 
proach Based on Unorthodox Microscopic 
Cntena” were very comprehensive and may 

' Presented at the Cmcumati Meeting of the Radio- 
logical Socictj of North America, Nov 30-Dcc 4, 1930 

’ Those vho rcalb ha\c significant matenal to dis 
scminate ore urged to communicate with the wnter or 
with the Amcncan Medical Pilrns. Inc a firm winch 
IS aiiemptmg to produce and distribute this material 


have a profound mfluence on the whole subject 
of pathology 

The fourth presentation was too elaborate 
and too comprehensive for an exhibit. It 
reqmred more tune and thought than could 
be devoted by those attendmg the meetmg, 
where there was such a wealth of excellent ar- 
ticles on the regular program In this elabo- 
rate presentation the wnter subnutted text, 
drawmgs, and photomicrographs demonstrat- 
mg 26 unorthodox tmcroscopic cntena of 
gastnc neoplasm which were the direct antith- 
esis of those of simple gastnc ulcer, makmg 52 
pathologic findmgs m all These were elabo- 
rately descnbed by the text and illustrated by 
181 drawmgs and photomicrographs The 
drawings conveyed my concepbon The photo- 
micrographic findmgs were submitted m proof 
of the accuracy of my observabons This 
demonstrabon reqmred over two hours to 
wade through and even then, one would 
have a desire to go over it agam, m answer to 
the enbasm of its bemg too lengthy I simply 
stated that it was not even long enough to 
convey fully the significance of these 26 un- 
orthodox nucroscopic cntena based on the 
new archeologic approach 

These films may be viewed individually with 
a magmfymg glass as one would read the text 
and look at the illustrations of an arbcle m a 
book or they may be projected upon a screen 
for the dissemmabon of this knowledge to 
medical soaebes 

The wnter also had an mcomplete manu- 
senpt for the mtensive teachmg of gastro- 
mtesbnal roentgenoIogy^ which will be made 
available if there is a demand 

This created enough mterest so that several 
authors, Kirkhn, Portmann, Glasser, and Rig- 
ler among others, agreed to submit matenal 
to be reproduced and dissemmated m this 
maimer It is hoped that other mvestigators 
may employ this method of circulatmg scienbfic 
knowledge m mstances in which a great number 
of roentgenograms, photographs, photomicro- 
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osteoclastic type of metastatic tumor There 
was a similar osteoclastic lesion mvolvmg the 
proximal third of the nght femur on the 
medial surface, with mvolvement of the lesser 
trochanter Further roentgen studies at this 
time mdicated similar destructive, osteodasbc 
lesions mvolvmg the left and nght ischium 
There was no evidence of osseous metastatic 
lesions of the lumbar spme nor of the left femur 

The fracture was immobilized m a cast and 
on the twenty-fifth post-operative day the 
patient was discharged from the hospital 
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graphs, or charts are essential to a proper un- 
derstanding of the subject or in proof of the 
chnical results, as in a large senes of treatment 
cases 

Lewis Gregory Cole, M D 

36 East 61st St 
New York City 


PRESIDENT JOHN D CAMP, M D 

John Dexter Camp, President of the Radio- 
logical Society of North Amenca for the ensumg 
year, is a native of Massachusetts and is 38 
years of age He received the degrees of B S , 
Ch B , and M D , successively, from Boston 
University m 1920, 1921, and 1922, respectively 
His trainmg m radiology was obtained as a 
Fellow m The Mayo Foundation from 1922 to 
1924 Thereafter he became assistant roent- 
genologist at Massachusetts General Hospital, 
entered into pnvate practice m Boston in 1927, 
and was appointed consultmg roentgenologist 
to The Palmer Memonal, Massachusetts 
Women’s, Leonard Morse and the Westerly 
(Rhode Island) Hospitals In 1928 he was 
called to the post of consultant m the Section 
on Roentgenology at The Mayo Clinic, where 
he has since contmued His contnbutions to 
the literature have covered a wide range of 
subjects mdudmg the roentgenologic anatomy 
and pathology of the sella turcica, the diagnosis 
of tumors of the brain and of the spmal cord, 
the osseous changes accompanymg hyperpara- 
thyroidism, and the value of the nidie as a 
diagnostic sign of gastrojejunal ulcer Dunng 
his membership in the Radiological Society 
he has served lanously as Assistant Editor of 
its Journal, and Counselor for the States of 
Massachusetts and Minnesota. For three 
years pnor to his election to head the Society 
he was a member of its Executive Committee 

Albert Miller, M D 


PRESENTATION OF THE GAVEL 

Several years ago. Dr Pfaliler presented to 
the Radiological Soaety of North Amenca, 
this gavel Inscnbed upon it are the names 
of the past Presidents of our Soaety It is 
given to the incoming President each year as a 
token of esteem which Dr Pfahler has for lus 
fellow-radiologists It is also a token of 
authonty and leadership It affords me a 
great deal of pleasure to present this ga\el to 
a man who not only possesses leadership, but 


because of his learmng and scholarly achieve- 
ments is recognized — not only in this country, 
but abroad — as one of Amenca’s leading 
radiologists Only last Sunday he amved m 
New York, after spending three months m 
Europe I do not know what decorations he 
received from foreign countries, or what habits 
he acqmred — ^I only hope that he does not 
expect me to present this gavel to him as they 
would in France — ^that is, with a kissl It 
gives me a great deal of pleasure to present to 
Dr John D Camp, our new President, this 
gavel 

Thomas A Burcham, M D 


ADDRESS OF THE RETIRING 
PRESIDENT 

CINCINNATI ANNUAL MEETING 

As President of the Radiological Soaety of 
North Amenca dunng the past year, I have 
had an opportumty to become acquainted with 
a large number of the members and this con- 
tact has enabled me to more fully understand 
the functions, problems, and needs of our 
Soaety, and to have a small part in their 
solution I am grateful for having been 
afforded the opportunity of serving you, and 
I wish to express my appreciation of tte honor 
you bestowed upon me 

The untmng efforts of the entue member- 
ship m helpmg me carry out the duties of this 
office are acknowledged Because of the 
earnest and effiaent manner in which each 
chairman and the individual members of the 
different committees performed their duties, 
my responsibilities were lessened This spint 
of co-operation was conduave to a year of 
happmess long to be remembered 

Never m the history of the Soaety has its 
business been more effiaently conducted than 
at present by the officers and members of the 
vanous committees The sound finanaal con- 
dition of the Soaety and of Radiology, our 
Journal, is shown in the report of the &cre- 
tary-Tieasurer This is due to the effiaency 
of the Executive Committee and the untmng 
efforts and excellent business judgment of the 
Secretary-Treasurer, Dr D S Childs 
No single method of diagnosis and treat- 
ment of human ailments has shown such a 
rapid adTOnce during a like period of time as 
has tlie x-ray since the date of its discovery 
This adrancement has been made possible by 
research and the expenditure of large sums of 
money by the manufacturers of x-ray appara- 
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necessity However, since the change in the 
attitude of the national vray organizations 
whereby they have undertaken to estabhsh a 
haison between the different societies and to 
correlate their efforts with a division of the 
teaching, pohtical, and economic problems, I 
am wavering in this opuuon I feel that the 
traditional associations established by the 
national organizations over a long penod of 
years are desirable and should be a cherished 
memory m the minds of the members of the 
different organizations 
With a contmued spint of co-operation, and 
a sohdanty of purpose, we can expect adiTinces 
in the future as great as those which have been 
made in the past Revolutionary changes are 
takmg place m reference to the care of the 
sick and we may expect further changes in the 
future, whereby the services of the radiologists 
will be extended to a large percentage of our 
population who are now demed such service 
because of their mabihty to pay If we can be 
a part of such a senuce, and can do our share 
in the rehef and care of sick and suffering 
humanity, we should welcome such changes 
for the betterment of soaety We must be 
assured, however, that these changes will not 
mean that we become subservient to such 
bureaucratic and lay control as would jeop- 
ardize a great and noble profession 

Thomas A Burcham, M H 


ANNOUNCEMENTS 

REPORT OF THE COhlhllTTEE ON 
SCIENTIFIC AWARDS 

Annual Meeting, 1936 

The Committee on Scientific Exhibit Awards 
took the following factors into consideration in 
judging the meats of the exhibit at the Twenty- 
second Annual Meeting of tlie Radiological 
Society of North Amenca 

1 Ongiiiality of conception, 

2 The personal effort shown in the exhibit, 

3 The excellence of tcdinical presentation, 

4 The self-cxplanatoty nature of the ex- 
hibit , 

5 The completeness of the exliibit, 

G Whctlier tins is the first time the exlubit 
has been shown in whole or in part 

For the first award, we designate Dr Henry 
Snurc and Dr George D Maner for their 


exhibit entitled "Roentgen-ray Evidence of 
Metastatic Mahgnancy m Bone ” 

For the second award, we were unable to 
deade between the exhibits of Dr Edward B 
Benedict and Dr Richard Schatzki, and that 
of Dr Rudolph Schlmdier and Dr Fredenck 
Templeton Consequently, we designate both 
of them for the second award 

For the third award, we designate Edith H 
Quimby, M A , and Dr Wilham S MacComb 
for their exhibit entitled "Recovery of Human 
Skm from Irradiation ” 

For Honorable Mention we designate Dr 
Robert H Millwee, of Dallas, Texas, for his 
Scanlogram exhibit 

We wish to mention also the excellent exhibit 
of Dr WendeU G Scott and Dr Sherwood 
Moore on “Roentgen Kymography,” and we 
wish to thank Dr Samuel Brown for the in- 
struebve and extensive exhibit which he pre- 
sented to avoid bare spaces in the view boxes 
We should hke to express, m behalf of the 
Society, thanks and appreaation to the par- 
tiapants in this year’s exhibit, it has been a 
distoctly worth-while supplement to the value 
of our Annual Meeting 

Respectfully submitted. 

The Secret Comiottee 


AWARD OF GOLD MEDALS 

In awarding the gold medals of the Radi- 
ological Soaety of North Amenca at the 
Twenty-second Annual Meeting of the Soaety, 
President Thomas A Burcham spoke as follows 

Eleven years ago Edwin C Ernst, M D , and 
Otto Glasser, Ph D , were appointed as Chair- 
man and Sub-chairman of the Standardization 
Committee on X-ray Measurements of the 
Radiological Soaety of North Amenca The 
members of this Soaety are familiEir with 
their work, and aware that their efforts to 
secure the adoption of an international stand- 
ard of measurement and to develop simple, 
economical, and practical methods of meas- 
unng x-rays have been a potent factor in 
promoting the greatest adimnces in the field 
of x-ray therapy since the ini’ention of the 
hot cathode tube Thar work has been 
closely interwoien and it is eminently fitting 
that tins Soaety in hononng one, should 
honor both 

Therefore, Edwin C Ernst, by nrtue of the 
authonty \ csted in me by the Board of Censors 
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tus It IS now possible to put veiy eflSaent 
x-ray equipment m the hands of a large number 
of indimduals with httle or no knowledge of 
the physics or mechanics necessary to operate 
the equipment It is possible with a few 
hours of instruction for a physician or a tech- 
niaan, to make very good radiographs of the 
human body These assertions are not made 
with the idea of censuring the manufacturers 
for the wide distribution of \-ray eqmpment, 
but are mentioned to show the tremendous 
advances that have been made The broad 
distribution of \-ra}’- eqmpment has m many 
mstances created m the mmds of the lay people, 
and physiaans as well, a desire for competent 
x-ray exanunations It has acquainted the 
physiaans with the far-reaching possibilities 
of x-ray examinations in the hands of a trained 
radiologist 

An important function of the Radiological 
Soaety at this time is to acquamt the physi- 
aan, who is desirous of entenug the field of 
radiology, with the necessity of thorough train- 
ing and to emphasize his responsibility m this 
regard The field of diagnostic radiology is so 
broad m its apphcation that it is necessaiy for 
those desirmg to enter this speaalty to have 
not only the fimdamental trainmg of the sur- 
geon and chniaan, but also a knowledge of the 
many different speaalties In fact, radiology 
covers practically all of the speaalties, and is 
now bemg divided into different specified 
fields Unless the traimng of the young radi- 
ologist includes a knowledge of the basic 
saences, in addition to a thorough trainmg in 
rlinTcal medione, he will not possess the educa- 
tion necessary for success m his chosen field 
His tr ainin g should be such that he can take 
his place as a consultant along with the surgeon 
and mtermst The traimng now given m many 
of our teaching mstitutions and climcs should 
be encouraged and continued, keepmg these 
thoughts always foremost first, that the 
training leadmg to qualification as a radiologist 
IS a post-gfraduate study and qualification can 
be attained only after years of study and ap- 
phcation, second, that radiology must be 
interwoven mto the practice of medicme as a 
whole, third, that the practice of radiology is 
the practice of medicme and cannot be sepa- 
rated mto professional and techmcal branches 

The work of the American Board of Radi- 
ology IS to be commended and its membera 
congratulated on the exceUent and unbiased 
manner m which the exanimations have been 
conducted The Diplomates of this Board 


hold m theu hands the future destmy of radi- 
ology m a very short tune the mfluence of 
these men wiU be paramount m detemuning 
the future trammg m radiology They will 
also outlme the pohaes to be adhered to in 
hospital practice, they will designate the re- 
quirements for membership m national x-ray 
orgamzations The}*^ are now recanng the 
recognition of the Amencan Medical Associa- 
tion, which IS the only avenue of membership 
to orgamzed mediane 

Within the last few years the treatment of 
cancer has been given over to the radiologists, 
and, as radiologists, we must accept this re- 
sponsibility A great deal of confusion exists 
in the field of x-ray therapy at this tune, 
partly due to the uncertamtj'- as to the quahty 
and quantity of \-ray administered for differ- 
ent specific conditions, and partly due to the 
many and ■varied technics now bemg employed 
b}’’ a large number of radiotherapists through- 
out the world This is unavoidable, and as 
it should be, for from the records of theu ex- 
periments, and as result of theu efforts, will 
finallj'' emerge the most effiaent techrac to be 
employed m the treatment of certam specific 
conditions to msure the greatest degree of 
success Because of the tune necessaiy to 
accumulate accurate statistics, one is mclmed 
to behe've that the chmcal apphcation of x-ray 
has not ad-vanced as rapidly as the development 
of eqmpment, but tune is a necessary factor in 
determmmg results m all treatments How- 
ever, mth the instruments of preasion now 
a-vadable great care can and must be exercised 
m recordmg the different factors m the apph- 
cation of x-ray dosage, mcludmg complete 
histones and pathologic reports, ■with a new to 
an honest and unbiased report of the results 
obtained 

Dunng the last few years we have heard a 
great dehl about econouuc, pohtical, and soaal 
changes m the different countnes of the world, 
and we have heard much discussion as to how 
these changes, if put into effect in this country, 
would affect the practice of mediane These 
discussions have become so general and so 
frequent that we, as physiaans, cannot avoid 
them if we are to exist as members of organized 
mediane We must face these issues 

As a result of the changes which have al- 
ready taken place, I have stated on more t h a n 
one occasion that there is a need for umty, 
ex'en to the pomt of consohdation of our na- 
tional radiological orgamzations This state- 
ment was based on the question of economic 
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not later than May 1, 1937 The abstracts 
vnll be published in the three offiaal languages 
of the Congress at least si\ weeks pnor to the 
meefang of the Congress The full text will 
also be translated into the other two official 
languages and will be projected on the screen 
in those languages while it is being delivered 
Prompt transmission of the abstract and 
full text will greatly faahtate the work of 
translation, publication of the book of ab- 
stracts, and preparation of the films for pro- 
jection 


RADIOLOGICAL SECTION OF THE 
LOS ANGELES COUNTY MEDICAL 
ASSOCIATION 

At the last meeting of the Radiological 
Section of the Los Angeles County Medical 
Assoaation, the following officers were elected 
to serve for 1937 
President, D R McColl, M D 
Vice-president, John F Chapman, M D 
Treasurer, Henry Snure, M D 
Secretary, E N Liljedahl, M D 
Meetings are held on the second Wednesday 
of the month at the County Soaety budding 


IN MEMORIAM 

RESOLUTION OF THE PHILADELPHIA 
ROENTGEN RAY SOCIETY 
CONCERNING THE UNTIMELY DEATH 
OF WILLIS FASTNACHT MANGES 

Whereas, our beloved fellow-member, WiUis 
Fastnacht Manges, was taken from us by 
death on Nov 24, 193G, and 
Whereas, we fully appreaate the magnitude 
of our loss, and desire to express and perma- 
nently record our thoughts upon tlus sad occa- 
sion, be It therefore 

Resolved, that the following statement be 
spread upon our minutes and a copy sent to tlie 
bereaved famity of our departed fnend 
Wilhs Manges combined, in rare degree, the 
qualities of saentist, tcaclier, physician, and 
gentleman Bom at Luthersburg, Penna , in 
1S76, he attended Gettysburg College, then 
matnculated at Jefferson Medical College and 
was granted the degree of Doctor of Medicine 
m 1 903 Til cnt> -five } cars later (1928) Gettys- 
burg recognized Ins pre-eminence b\ bestow mg 
upon him the Honorarv Degree of Doctor of 
Sacnce. 


He began the practice of radiology when that 
speaalty was still m its infancy He can, 
therefore, be hsted as one of radiology’s 
pioneers From the very beginning of his 
work he gave evidence of unusual ability 
along investigative lines Never content merely 
to follow the beaten path, he was often the 
first to try out a new technic or method 
Radiologists all over the world are aware of 
their debt to him, for he not only accomphshed 
fundamental researches, he enriched the 
saentific hterature with many a luad desenp- 
lion of his results To mention only the more 
outstanding of his contributions, we call atten- 
tion to (1) his announcement of the first 
mathematically accurate method of roentgen 
pelvimetry, m the “Amencan Quarterly of 
Roentgenology” for 1911, (2) his introduction 
of pyeloscopy as an adjunct and control for 
pydography, first reported in the “Amencan 
Journal of Roentgenology” for 1918, (3) his 
development of an efficient organization at 
Camp Greenleaf where hundreds of Army 
Medical Officers were given framing in roent- 
genology under his direction dunng the World 
War, (4) his vivid descnption of the mecha- 
nism and diagnostic significance of obstructive 
emphysema and atelectasis, in connection 
with foreign bodies and vanous endobronchial 
lesions, (5) his work with Chevaher Jackson 
in the application of biplane fluoroscopy to the 
problem of recovering foreign bodies from the 
air and food passages, (6) his successful appli- 
cation of the biplane fluoroscope to the prob- 
lem of localizing and removing non-magnetic 
foreign bodies from the eye 

As a teacher, Wilhs Manges was gentle, 
luad, painstakmg, and inspmng Fortunate 
indeed are those who can say, “I was his under- 
study ” And fortunate was his Alma Mater 
in her choice of Willis Manges as Professor of 
Roentgenology 

Wilhs Manges was first and foremost a 
phj’Siaan He realized from the beginning 
of Ins work in roentgenology that the impor- 
tance of developing technic must not be per- 
mitted to turn the physiaan-roentgenologist 
into a techmaan He warned us, frequently, 
that we must be physiaans first, roentgenolo- 
gists second As a Charter Member of the 
Amencan Board of Radiologj' his loice was 
raised in defense of proper standards in this 
matter 

Finally we paj’’ tnbute to Wilhs Manges the 
man The qualitj of his fnendslup warmed 
our hearts His personal charm will never be 
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and the Executive Committee of the Radiologi- 
cal Soaety of North America, I have the 
honor to present you with the gold medal of 
the Society m recognition of the followmg 
achievements 

You suggested and urged the appointment 
of a Committee on Standardization of X-ray 
Measurements in this Society 

As Chairman of that Committee, you 
promptly recognized the magmtude of your 
task and apphed for help to the Umted States 
Bureau of Standards 

Workmg against almost unsurmountable 
obstacles, you obtained the interest and en- 
hsted the assistance of those powerful enough 
to authonze and finance the Umted States 
Bureau of Standards in a task which, by its 
successful accomphshment, has brought great 
honor to our country among the nations of the 
world 

By your energy, your unselfish devotion to 
your purpose, your readmess to comproimse 
and to be content with less than perfection, 
and your atmable personahty, you played a 
lar^ge part in the adoption of an international 
unit of x-ray measurements 

And to you, Otto Glasser, by virtue of the 
same authonty, I have the honor to present 
the gold medal of the Soaety m recogmtion of 
the followmg achievements 

You were probably the first to construct a 
small ionization chamber whose wall had the 
same absorption value as air 

You designed, constructed, and have con- 
stantly unproved a measurmg mstrument 
simple enough to be used by any practising 
radiologist, accurate enough for all practical 
purposes, and sold at a pnce withm the means 
of everyone 

As Sub-chairman for many years of the 
Committee on the Standardization of X-ray 
Measurements of this Soaety, you labored 
unselfishly and modestly You recognized the 
great need of medical radiologists for greater 
accuracy, and in spite of your saentific train- 
mg, you were content to advance httle by 
httle mstead of solnng the problems assigned 
to you and your Committee all at one time 

Without ever claiming credit for yoiu own 
efforts, you played a large part m the adoption 
of an international umt of x-ray measurement 
By your sincerity of purpose, your unselfish 
devotion to saentific accuracy, and your 
warm-hearted and lovable personahty, you 
have been able to compose many national and 


mtemational differences ansmg m the course 
of the labors of the International Committee 
on X-ray Umts 


MID-WESTERN RADIOLOGISTS 

The first annual Clinical Conference of Mid- 
western Radiologists IS to be held m Rochester, 
Minnesota, Feb 12 and 13 AH radiologists 
are invited to attend Headquarters will be 
at the Xahler Hotel 

If there is a siiffiaent number makmg the 
trip from Chicago to Rochester, there will be a 
speaal tram leavmg Chicago on Thursday 
afternoon, February 11 


EASTERN CONFERENCE OF 
RADIOLOGISTS 

An Eastern Conference of Radiologists is to 
be held m New York City, January 29 and 30, 
under the sponsorship of the New York 
Roentgen Society Headquarters will be at 
the Hotel Pennsylvama 
Further details can be learned from Dr E F 
Merrill, 30 West 59th Street, New York City 


THE PROGRAM OF THE FIFTH 
INTERNATIONAL CONGRESS 
OF RADIOLOGY 

Contributions for the program of the Fifth 
International Congress of Radiology are now 
bemg received The Congress will be held at 
the Palmer House, Chicago, Sept 13-17, 1937 
The rules of the International Congress 
require that partiapants m the program be 
members of the Congress Announcements 
settmg forth the requirements for membership 
have been mailed to all members of radio- 
logical soaeties in all countries 

All who wish to take part m the program 
should apply to the President, Dr A C 
Christie, 1835 Eye Street, Washmgton, D C , 
statmg the subject which they wish to present 
and at the same time should send their apph- 
cation for membership m the Congress to 
The Secretary, Fifth International Congress 
of Radiology, 2561 North Clark Street, Chi- 
cago, Blmois 

If possible, the apphcation for place on the 
program should be accompanied by a 500-word 
abstract and m anj-- case such abstract must 
be received by the President not later than 
April 1, 1937, and the full text of the paper 
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DIPLOliATES OF THE AMERICAN BOARD OF RADIOLOGY 

December 31, 1936 


The following is a complete hst of the radi- 
ologists who have appeared before the Board 



Name 

Address 

1 

Ackemaim, H W 

Rockford, HI 

2 

Adair, Frank E 

New York, N Y 

3 

Albert, Simon 

Prowdence, R I 

4 

Alexander, F K 

Philaddphia, Pa 

5 

AUen, B M 

WEmm^on, Dd 

*6 

Allen Bundy 

Tampa, Fla 

7 

Allen, Kenneth D A 

Denver, Colo 

8 

Allen, Lewis G 

Kansas City, Kans 

9 

Allen, M Lowry 

Philaddphia, Pa 

10 

Allen, William E , Jr 

St Lotus, Mo 

11 

Alley , Reuben G 

Pittsburgh, Pa 

12 

Allison, R. G 

Mmneapohs, Minn 

13 

Altman, W S 

Qumey Mass 

14 

Ames, Forrest B 

Bangor, Me 

16 

Anderson W D 

Memphis, Tenn 

16 

Andrews J Robert 

Clevdand, O 

17 

An6 J N 

New Orleans, La 

18 

Anspach RTlliam E 

Chicago, 111 

19 

Archer, Vmcent W 

University, Va 

20 

Arens, Robert A 

Chicago, 111 

21 

Ameson, A N 

St Lotus, Mo 

22 

Ashbury , Howard E 

Baltimore, Md 

23 

Atkms S M 

Waterbury Conn 

24 

Aurehus, J Richards 

St Paul, Mmn 

25 

Avery, Philip S 

New BrtinswicL, N J 

25 

Bachman, M H 

Youngstown, 0 

27 

Bacon, Ralph D 

Ene, Pa 

28 

Bader, E R 

Cmcmnati, 0 


29 Bailey, C O 

30 Bailej.Wflbur 

31 Baker, Charles F 

32 Baker, Edgar C 

33 Ball, Clarence F 

34 Ball, Robert P 

35 Barfield Carter, M 

36 Barker, Walter C 

37 Barker, W Allen 

38 Barnes, John M 

39 Barnett, Arthur F 

40 Barr, Richard E 

41 Barrow, S C 

42 Barth, Earl E 

43 Bauer, August A 

44 Baum, Samuel M 

45 Baxter 0 D 
40 Beals, John A 

47 Beeler, Raymond C 

48 Bcilm, D S 

49 Bell, A L L 
60 BclI,J C 

51 Bcndick, Arthur J 
*52 Bcnishek, Werner L 
63 Benjannn, Emanuel W 

54 Berg, H Milton 

55 Bcmath Gerald J 

50 Bernstein J H 
67 Bethea, W R 

58 Betts, Arthur 

59 Btrdsall, Edgar 
CO Birkclo, C C 

01 Bishop, Paul A 

02 Blackett, Charles W 

03 Blame Edward S 
C4 Blake T W 

05 Bliss Gerald D 
(■0 B loom, Arthur R 

‘Deceased 


and passed a satisfactory examination m the 
field indicated 

Field 

Radiology 

Therapeutic Radiology 
Radiology 
Radiology 

Diagnostic Roentgenology 
Radiology 
Radiology- 
Radiology 
Radiology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 

Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 

Roentgenology 
Radiology 
Radiology 

Therapeutic Radiology 
Radiology 
Roentgenology 
Radiology 

Therapeutic Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 

Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 

Diagnostic Roentgenology 
Radiology 
Roentgenology 
Radiology 

Diagnostic Roentgenology 
Roentgenology 
Radiologi' 

Roentgenology 
Roentgenology 
Radiology 
Radiology 

Diagnostic Roentgenology 


Los Angde^ Cal 
Pasadena, Col 
Newark, N J 
Youngstown, O 
Rutland, Vt 
Chattanooga, Term 
Birmmgham, Ala 
Philaddphia, Pa 
Petersburg, Va. 
Buffalo, N y 
Eugene, Ore. 
Beaumont, Tex 
Shreveport, La 
Chicago, 111 
Chicago, Dl 
New York, N Y 
Sumter S C 
Greeniullc, Miss 
Indianapolis, Ind 
Chicago, 111 
Brooklyn, N Y 
Louisville, Ky 
New York N Y 
Aurora, HI 
Providence R I 
Bismarck, N D 
Detroit, Mich 
New York, N Y 
Memphis, Tenn 
Spokane, Wash 
Glens Falls N Y 
Detroit, Mich 
Philadelphia, Pa 
Boston, Mass 
Los Angdes Cal 
Rochester, Minn 
Altoona Pa 
Detroit, Mich 
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The late Willis F Manges M D 


forgotten His generosity and unselfishness 
made the world a better place for us to five in 
He set an example to all in his integrity and 
character His passing has made us poorer, 
as his years with us made us ncher We glory 
in his achievements and will ever cherish the 
memory of his years in our company 


COMMUNICATIONS 

THE SOUTH CAROLINA X-RAY 
SOCIETY 

The first regular faU meetmg of the South 
Carolina X-ray Society was well attended 
It was unanimously voted to make it a second 
regular meetmg, the other regular meetmg to 
be at the time and place of the State Medical 
Association meetmg This fall meetmg will 
always be m Charleston on the first Thursday 


m November and will comade with the annual 
Founder’s Day celebration of the State Medical 
College. 

The program on Thursday, Nov 5, 1936, 
held m the Medical College of the State of 
South Carohna, Charleston, S C , was as 
follows 

1 A Discussion of Supervoltage Therapy 

Installations, R B Taft, M D 

2 Treatment of Cancer of the Breast, 

T Hutson Martm, M D , and Augusta 

Wilhs, M D 

3 The Effects of Irradiation on Normal 

and Abnormal Cells, J Hampton Hoch, 

DSc 

4 Skm Reactions and Skm Recovery, 

HiUyer RudisiU, Jr , M D 

5 The Pathological Gradmg of Tumors, 

Thomas Peery, M D 

6 Microscopic Changes m Tumors FoUow- 

mg Irradiation, Harold Wood, M D 

Hillyer Rudisill, Jr , M D , Secretary 


“PLANEOGRAPHY” 

I have taken the hberty of commg the term, 
“planeography ” It has been used m two 
articles "Planeography, Localization, and 
Mensuration ‘Standard Depth Curves,’ ’’ 
Radiology, August, 1936, p 168, and “The 
Planeogram Analysis and Practical Apphca- 
tion, with Espeaal Reference to Mensuration 
of the Pelvic Inlet,” Radiology, December, 
1936, p 732 It should not be confused with 
terms such as “plamgraphy,” “tomography,” 
“stratigraphy,” etc. “Planeography” refers to 
the differentiation of all the mdividual planes of 
which an object is composed from two “ordi- 
nary” roentgenograms The method has been 
extended to embrace the entire field of localiza- 
tion and mensuration The other terms refer 
to a procedure which distorts all the points 
of an object except those m owe parbcular 
plane The pomts m this one plane appear 
m the roentgenogram all the other points 
are effaced Each procedure has its field of 
usefulness and Imutation each is entirely dif- 
ferent from the other m method and m scope 
Different apjiellations are warranted 

Julius Kaufman, M D 
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142 Costolow, William E 

143 Cmm, C F 

144 Cramp, G W 

145 Crane, A W 

146 Crawford, Helen L 

147 Crosby, I^nard G 

148 Crossan John W 

149 Crovfder, E R 

150 Cumungham Lester W 

151 Cumn Fraaas W 

152 Cushway B C 


Los Angeles Cal 
Coipus Christ!, Tex 
Brooklyn, N Y 
Kalamazoo Mich 
Winona Minn 
Denver, Colo 
Los Angeles Cal 
Evanston, 111 
Mandarm, Fla 
Brooklyn, N Y 
Chicago, ni 


Therapeutic Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 


193 Ehrcnpreis, Bernard 

194 Ehrhch Da\ad E 

195 Eldndge Watson W 
190 Elc} , CIa>non W 

197 Elhs, Ivan G 

198 Elward Joseph F 

199 Eneboe John B 

200 Enfield Charles D 

201 Encksen Lester G 

202 Ernst, Edmn C 

203 Erskinc Arthur R 

204 Elans John 

205 Evans William A 
200 Evcieib Fred S 
207 Exncr, Ircdcnck B 


183 

Dann David S 

Kansas City, Mo 

164 

Dannenberg, Max 

Brooklyn, N Y 

166 

Danzer Joseph T 

Oil City, Pa 

166 

Dauksys Joseph 

Excelsior Springs, Mo 

167 

Davidson, Sol C 

Rochester, N Y 

168 

Davis, Ernest L 

Springfield Mass 

159 

Davis, F M 

San Antomo Tex 

160 

Davis H E 

Chicago, 111 

161 

Dans Henry B 

Lancaster Pa 

162 

Dans Kenneth S 

Los Angeles Cal 

163 

Danson C 0 

Poughkeepsie, N Y 

164 

Danson, R Wiathrop 

Trenton, N J 

165 

Debbie Anthony G 

St Albans N Y 

166 

Decker Fred H 

Peona, 111 

167 

Dempster, J H 

Detroit Mich 

168 

Derr. John S 

Frederick, Md 

169 

Desjardins, Anatole 

Wilkes Bane Pa 

170 

Desjardins A U 

Rochester Mmn 

171 

Derveese, E R 

Kansas City, Mo 

172 

Dick, Paul G 

Chicago HI 

173 

Dickinson, J C 

Tampa Fla 

174 

Dixon, George S 

New York, N Y 

176 

Donaldswn, S W 

Ann Arbor Mich 

176 

Doub Howard P 

Detroit, Mich 

177 

Doughty, WiUiam M 

Cincinnati, 0 

178 

Downing, Robert E 

Terre Haute, Ind 

179 

Downs, Elwood E 

Woodbury N J 

180 

Drane Robert 

Savannah Ga 

181 

Dresser, Richard 

Boston Mass 

182 

Duckworth Roy D 

White Plains N Y 

183 

Duckworth, Willard D 

New Rochelle, N Y 

184 

Duffy James J 

New York, N Y 

185 

Dunham H Kennon 

Cincinnati O 

186 

Durrance Fred Y 

Houston Tex 

187 

Eastland, William E 

Oklahoma City , Okla 

188 

Eastmond Charles 

Brooklyn, N Y 

189 

Edciken Louis 

PhdaddphiB Pa 

190 

Edwards Harold G F 

Shreveport La 

191 

Edwards, J Bennett 

Englewood, N J 

102 

Egbert W E 

Chester Pa 


Brooklyn N Y 
New York, N Y 
Washington D C 
Norfolk Va 
Madison, Wis 
Washington D C 
San Diego Cal 
Louisville Kj 
South Bend Ind 
St Louis Mo 
Cedar Rapids la 
Baltimore, Md 
Detroit, Mich 
Concord N H 
Seattle, Wash 


208 

209 

210 
211 
212 

213 

214 

215 


Fanner Harry L 
rarrcll John T Jr 
Faust J J 
Fcaslcr O O 
1 erguson James \\ 

I cuerstem Benjamin L 
I meman Solomon 
1 iror, Wiitmcr B 


Cltidand O 
Philadelphia Pa 
Tjler, Tex 
St Petersburg Fla 
Pittsburgh, Pa 
Bay Shore N Y 
New York, N \ 
Baltiraorc Md 


Radiology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Therapeutic Radiology 

Diagnostic Roentgenology 

Roentgendogy 

Therapeutic Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiologj 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Therapeutic Radiology 

Roentgenology 

Roentgenology 
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67 Bogan, Isabel K. 

68 Bogan, Mary E 

69 Bogart, Franklin B 

70 Bonnar James M 

71 Bonoff, Karl M 

72 Borman, C N 

73 Borzell, F F 

74 Bowen Carl B 
76 Bowen David R 

76 Bowing Harry H 

77 Boyd, James F 

78 Boyes, James G 

79 Bradle> Robert A 

80 Brams Jnlius 

81 Brandenburg H P 

82 Brenneman R E 

83 Bndenbaugh, J H 

84 Broeser Henry V 

85 Bromer Ralph S 

86 Brooksher, W R 

87 Brouse, Ivan E 

88 Brown, H O 

89 Brown, Percj 

90 Brown, Samuel 

91 Bruck, Samuel 

92 Bryan, Lloyd 

93 Burch, Hobart A 

94 Burcham Thomas A 

95 Burnett, H W 

96 Butler, Nicholas G 

97 Butler. P F 


Brooklme, Mass 
Brookline, Mass 
Chattanooga, Tenn 
New Bedford Mass 
Los Angeles Cal 
Minneapohs Mum 
Philadelphia, Pa 
Oakland Cal 
Philadelphia Pa. 
Rochester, Mum 
Providence R I 
Plainfield N J 
Atlantic City N J 
Chicago, 111 
Denver Col 
Meadville Pa 
Bilhngs, Mont 
Hoboken, N J 
Bryn Mawr, Pa 
Fort Smith, Ark 
Jacksonville, 111 
Tampa, Fla 
Boston, Mass 
Cin cinna ti, O 
Philadelphia Pa 
San Francisco Cal 
EInura,N Y 
Des Moines, la. 
Dayton, O 
Hartford, Conn 
Boston, Mass 


Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Therapeutic Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 


98 

99 
100 
101 
102 

103 

104 

105 
108 

107 

108 

109 

110 
111 
112 

113 

114 
116 
116 

117 

118 

119 

120 
121 
122 

123 

124 
126 
126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 


Caldwell, Charles S 
Camp, John D 
Capp, Charles S 
Carlson Glenn D 
Carr Edson W 
Carter, Ray A 
Carty John R 
Case James T 
Cathcart John W 
Challenger Chester J 
Chamberlam, W Edward 
Chapman, John F 
Chdde Arthur E 
Childs, D S 
Childs, S B 
Chilko, A J 
Christie, Arthur C 
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Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Therapeutic Radiology 
Radium Therapy 
Roentgenology 
Radiolog> 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenologj 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Therapeutic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology' 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology i 

Roentgenology 

Roentgenology 

Roentgenology 

Therapeutic Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 


• Deceased 
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511 Milkman, Loms A 

512 Miller, Hirry A 

513 Millwee Robert H 

514 Mmg, Charles M 

515 Mmor, Edward G 

516 Moffatt, F J 

517 Moloney, Albert M 

518 Moore, Alexander B 

519 Moore, Claude 

520 Moore, Daniel M 

521 Moore, John J 

522 Moore, Paul D 

523 Moore, Sherwood 

524 Moore Vemor M 

525 Momson Murray C 

526 Momson, Sidney L 

527 Morse Russell W 

528 Morton, S A 

529 Moxness, Bennie A 

530 Mueller, W K 

531 Mulligan, Peter B 

532 Murphy, G W 

533 Murphy John T 

534 Myers, Ralph E 


Scranton, Pa 
Baltimore, Md 
Dallas, Tex 
Okmulgee Okla 
Detroit, Mich 
Medford Ore 
Boston, Mass 
Washington, D C 
Washmgton, D C 
Monroe, La 
San Francisco Cal 
Muncie, Ind 
St Louis, Mo 
Grand Rapids, Mich 
London, Ont 
Boston Mass 
Minneapolis, Minn 
Milwaukee Wis 
Northampton, Mass 
St Louis Mo 
Ashland, Pa 
Asheville N C 
Toledo, O 

Oklahoma City, Okla 


535 Naslund, Ames W 

536 Nathanson Louis 
637 Nelson, Peter A 

538 Nessa N J 

539 Newcomet, William S 

540 Newell Rohcrt R 

641 Nichols, B H 

642 Nichols Harold E 
543 Nordm, Gustaf T 


St Paul Minn 
BrooUyn, N Y 
Chicago, 111 
Sioux F^ls S D 
Philadelphia, Pa 
San Francisco Cal 
Cleveland O 
Seattle Wash 
Minneapolis Minn 


644 O'Bannon R P 

645 O’Boyle, Cynl P 

646 O’Bnen, Frederick W 

647 O’Connell, Andrew E 
548 O’Neill, John R 

649 Oechsh, Waldo R 

650 Ogden Ralph T 

551 Olin Harry 

552 Omdoff, B H 

553 Orr, Clifford R 

554 Osmond, John D 

555 Osmond Leslie H 

556 Ossip, Abraham 

557 Ostrum Herman W 

558 Ounan Adorn K 
659 Overgaard Anders P 
560 Owen, Arthur K 
661 Owen, Cohn C 


Fort Worth, Tex 
Philadelphia Pa 
Boston Mass 
Worcester Mass 
San Francisco, Cal 
Olive View Cal 
Hartford, Conn 
Chicago, HI 
Chicago 111 
Buffalo, N Y 
Cleveland O 
Pittsburgh Pa 
New York N Y 
Philadelphia Pa 
New York N Y 
Omaha Neb 
Topeka, Kans 
San Bemardmo, Cal 


*562 Fame, Robert 

563 Fallen Conde deS 

564 Palmer, Dorwm L 
666 Pancoast Henry K 

666 Parker Carl H 

667 Parmelee B M 
*568 Parry Leo D 

569 Paul Lester W 

670 Pawhng, Jesse R 

671 Peden, Joseph C. 

572 Peirce, Carleton B 

673 Pendergrass, E P 

674 Pendergrass, Robert^C 

675 Percival Milton F 

676 Perkins Charles W 

677 Perlberg, Harry J 

578 Perley, Arthur E 

579 Perry, G^tz 

580 Peters, Chester M 

581 Peterson Charles H 


Memphis Tenn 
Rochelle Park N J 
Portland Ore 
Philadelphia Pa 
Pasadena, Cal 
Bridgeport, Conn 
Easton Pa 
Madison Wis 
Watertown, N Y 
St Louis Mo 
Ann Arbor Mich 
Philadelphia Pa 
Amencus Ga 
Philadelphia Pa 
Norwalk Conn 
Jersey Citv N J 
Waterloo la 
Evanston HI 
Canton O 
Roanoke Va 


Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Therapeutic Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Therapeuuc Radiology 

Radiology 

Radiology 

Roentgenology 

Radiologj 

Radiology 

Diagnostic Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 


• Deceased 
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582 Peterson, George E 

583 Peterson, V L 

584 Petne, E A 

585 Pettit, Roswell T 

586 Pfahler, G E 

587 Phibps, Herman B 

588 Phillips QydeC 

589 Pierce, Harold J 

590 Pierson, John W 

591 Pmdell, Merl L 

592 Pines, John A 

593 Pine, A H 

594 Pitts, Thomas A 
*595 Podlasky, Harry B 

596 Pohle, E A 

597 Pomeranz, Maunce M 

598 Pomeranz, Raphael 

599 Pomeroy, Lawrence A 

600 Popoff, Constantine 

601 Popp, Walter C 

602 Porter, Horace W 

603 Portmann, U V 

604 Post Joseph W 

605 Potter, Carlton F 

606 Potter, HoUis E 

607 Potter, Roy P 

608 Pound Robert E 

609 Powell E V 

610 Powers, Martin T 

611 Powers, Richard T 

612 Powers Robert A 

613 Pnce, R J 

614 Prouty, J V 

615 Putts, B Siva)’ne 


WauLesha, Wis 
Charleston, W Va 
St Johns, N B 
Ottawa, III 
Philadelphia, Pa 
New York, N Y 
Charlotte, N C 
Terre Haute, Ind 
Baltimore, Md 
Los Angeles, Cal 
Orlando, Fla 
Montreal, Que 
Columbia, S C 
Milwaukee, Wis 
Madison, Ws 
New York, N Y 
Newark, N J 
Qeveland O 
Haverhill Mass 
Rochester, Minn 
Jackson, Mich 
Cleveland, O 
Philadelphia, Pa 
Syracuse, N Y 
Chicago 111 
Marshfield, Wis 
New York N Y 
Temple Texas 
Utica, N Y 
Spnngfield, Mass 
Palo Alto Cal 
Dajton O 
Terre Haute Ind 
Ene Pa 


Radiology 

Radiology 

Roentgenology 

Therapeutic Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Therapeutic Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Therapeutic Radiology 

Radiology 

Roentgenology 

Radium Therapy 

Diagnostic Roentgenology 

Therapeutic Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 


616 Quick, Douglas New York, N Y Therapeutic Radiology 

617 Quigley, D T Omaha, Neb Radmm Therapy 

618 Quimby, A Judson New York, N Y Roentgenology 

619 Qmney, James J Easton, Pa Radiology 

620 Quinlan, Cathenne M Santa Rosa, Cal Roentgenology 


621 

Raap Gerard 

Miami, Fla 

622 

Radding, Moses B 

Elizabeth, N J 

623 

Rathbone, Ralph R 

Washmgton, D C 

624 

Rauschenbach, Charles W 

Hammond, Ind 

625 

Ravold Henry J 

St Joseph, Mo 

626 

Ray, William B G 

Pittsburgh, Pa 

627 

Reaves. Hugh G 

Knoxville, Tenn 

628 

Reed, Charles B 

Newburgh, N Y 

629 

Reeves, Robert J 

Durham, N C 

630 

Reiley Wilham E 

Clearfield, Pa 

631 

Reincke Harold G 

Cmcmnati, O 

632 

Reitter, George S 

East Orange, N J 

033 

Remer, John 

New York, N Y 

634 

Rendich Richard A 

Brooklj’n N Y 

035 

Rcjmolds Lawrence 

Detroit, Mich 

030 

Rhinchart, Darmon A 

LitUe Rock. Ark 

037 

Rhudj Booker E 

Greensboro, N C. 

038 

Rice Frank M 

San Francisco Cal 

039 

Richards, Charles M 

San Jose Cal 

040 

Riglcr Leo G 

Minneapolis, Minn 

041 

Ritvo Max 

Boston, Mass 

042 

Ritzman Allen Z 

Harrisburg Pa 

043 

Roberts Douglas J 

Hartford, Conn 

044 

Robin Nathaniel H 

Hempstead N Y 

045 

Robin Percn-al A 

Hempstead, N Y 

040 

Robins Samuel A 

Boston, Mass 

047 

Robinson G Allen 

New York, N Y 

*048 

Robinson Ralph 

Pittsburgh Pa 

040 

Robinson Walter W 

Memphis Tenn 

050 

Rodenliaugli Frcdcnck H 

San Francisco Cal 

051 

Rodgers rio\d D 

Columbia S C 

a52 

Rodick J C 

New Orleans, La 

053 

Rodnguez Juan 

Port WasTie, Ind 


Radiology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenologj 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Therapeutic Roentgenology 

Roentgenology 

Radiology 

Roentgenologj 

Roentgenologj 

Roentgenologj 

Radiologj 

Radiologj 

Radiologj 

Roentgenology 

Radiology , 

Roentgenologj 

Roentgenologj 

Roentgenologj 

Therapeutic Radiologj 

Roentgenologj 

Roentgenologj 

Radiologj’ 

Radiologj 

Roentgenologj 

Radiologj 
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*654 Roland, Manon M 
655 Rork, Lee W 
666 Rose Cassie B 

657 Rosenbaum George 

658 Rosh Rieva 

659 Rousseau J P 

660 Rowe, Edward W 

661 Rowell Ed^vard E 

662 Rubenfeld Sidney 

663 Rubert, Samuel R 

664 Rude Joe C 

665 Rudistll Hillyer, Jr 

666 Ruggles, Howard E 

667 Rulison Foster C 

668 Rutledge, Clifford P 

669 Rypms, Edmn L 


Oklahoma City Okla 
Hastings Neb 
Chicago 111 
Philadelphia, Pa 
New York N Y 
Winston-Salem N C 
Lincoln, Neb 
Stamford Conn 
New York, N Y 
Chicago 111 
New York, N Y 
Charleston S C 
San Francisco Cal 
Syracuse N Y 
Shreveport, La 
Bloomington, 111 


670 Samuel Ernest C 

671 Sanderson Stevens S 

672 Sante, L R 

673 Sargent, Wilham H 

674 Schenck Samuel George 

675 Schimmelpfennig R D 

676 Schmidt, Ernst A 

677 Schmitz, Henry 

678 Schnack, A G 

679 Schnoebelen Paul C 

680 Schons, Edivard 

681 Schnmacher, F L 

682 Schwartz Charles W 

683 Schwartz Irving 

684 Scott, Clifton R. 

685 Scott, Wilhelmina S 

686 Seeds Asa E 

687 Shapiro Abraham V 

688 Shapiro, Wilham M 

689 Sharpe, A Maxwell 

690 Shaw W McL 

691 Shebesta, Emil M 

692 Sheldon, Francis B 

693 Sheridan, William M 
*694 Sherman, Herbert deG 

695 Shemck Earl C 

696 Shiflett E Lee 

697 Shore, O J 

698 Shoulders H S 

699 Shulman Simon 

700 Sichler, Harper G 

701 Sickels Thomas N 

702 Siefert, Alfred C 

703 Sigman, Frederick G 

704 Sims George P 

705 Skmner, Edward H 

706 Skomp C E 

707 Smedal M I 

708 Smith, Arthur B 

709 Smith B B 

710 Smith Jerome H 

711 Smith, Lester A 

712 Smith Richard L 

713 Smith R Manges 

714 Smith Roscoe L 

715 Smyth, Thomas L 

716 Snead Lawrence O 

717 Snow Henry 

718 Snow Wilham 

719 Snure, Henry 

720 Sodand Albert 

721 Sobs Cohen Leon 

722 Sosman, M C 

723 Soule Arthur B 

724 Spackman Edgar W 

725 Spangler Ilavis 

726 Spencer, Hunter is 


New Orleans La 
Detroit Mich 
St Louis, Mo 
Oakland, Cal 
Brooklyn N Y 
Montclair, N J 
Denver, Colo 
Chicago 111 
Honolulu Hawau 
St Louis, Mo 
Sl Paul, Minn 
Pittsburgh Pa 
New York, N Y 
New York N Y 
New Haven Conn 
Lancaster Pa 
Spokane Wash 
Brooklyn N Y 
Toledo O 
Chester, Pa 
Jacksonville, Fla 
Detroit, Mich. 
Stockton Cal 
Spartanburg S C 
Wiite Plains N Y 
ConnellsviUe Pa 
Louisville Ky 
Detroit Mich 
Nashville Tenn 
Far Rockaway N Y 
Lafayette Ind 
Watertown N Y 
Oakland Cal 
Sahsbury, N C 
Columbus O 
Kansas City Mo 
Denver Colo 
Boston Mass 
La Jolla Cal 
Buffalo N Y 
San Angelo Tei 
Indianapohs Ind 
Grand lipids Mich 
Philadelphia Pa 
Lmcoln, Neb 
Allentown Pa 
Richmond Va 
Dayton O 
New York N Y 
Los Angeles Cal 
Los Angeles Cal 
Philadelphia Pa 
Boston Mass 
Burlmgton Vt 
Philadelphia Pa 
Dallas Tex 
Lynchburg Va 


' Deceased 


Therapeubc Radiology 

Roentgenology 

Radiology 

Diagnosbc Roentgenology 

Therapeubc Radiology '' 

Radiology 

Radiology 

Roentgenology 

Therapeubc Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Therapeubc Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Diagnosbc Roentgenology 

Roentgenology 

Radiology 

Radiology 

Diagnosbc Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnosbc Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Diagnosbc Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Therapeubc Radiology 

Radiology 

Diagnosbc Roentgenology 
Radiology 

Diagnosbc Roentgenology 

Diagnosbc Roentgenology 

I^diologv 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 
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727 Spencer, Jack 

728 Spillman, Ramsay 

729 Spilnaan, Harold A 

730 Spmzig, Edgar W 

731 Sproull, John 

732 Squire, Fay H 

733 Stafford, Owen R 

734 Stall, Arthur H 

735 Stammel, Charles A 

736 Starks, Dorothy J 

737 Startz, Irvmg S 

738 Stayton, Chester A 

739 Stecher, WUham R 

740 Steel David 

741 Sterner, Joseph M 

742 Stephenson, F B 

743 Stevens R H 

744 Stewart, Harry M 

745 Stewart Wendell 

746 Stewart Wilham H 

747 Stone, Robert S 

748 Strauss, Abraham 

749 Stuart Leon H 

750 Sussman, Marcy L 

751 Sutherland Charles G 

752 Swenson Paul C 

753 Swope, Opie W 

754 Sycamore, Leshe K. 


Boston, Mass 
New York, N Y 
Ottumwa, la 
St Lotus, Mo 
Haverhill, Mass 
Chicago, HI 
Ixis Angeles, Cal 
Akron, O 
Fort Benning, Ga 
Palo Alto, Cal 
Elmhurst, N Y 
Indianapohs, Ind 
Darby Pa 
Cleveland, O 
New York, N Y 
Denver, Colo 
Detroit, Mich 
Johnstown Pa 
East St Louis 111 
New York, N Y 
San Francisco, Cal 
Cleveland, O 
Tulsa Okla 
New York N Y 
Rochester, Mum 
New York, N Y 
Wichita, Kans 
Hanover, N H 


755 Tabb, John L , Jr 

756 Taft Robert B 

757 Talley Daniel D , Jr 

758 Tamarlcm, Saul J 

759 Taormina Louis J 

760 Ta>lor Clifford C 

761 Taj lor Henrj K. 

762 Taj lor Raymond G 

763 Taj lor Richard T 

764 Teitelbaum Meyer D 

765 Templeton Frederic E 

766 Thomas M A 

767 Thompson Harold B 

768 Thuresson Paul F 
709 Tice Galen M 

770 Tichj L S 

771 Tittcnngton Paul F 

772 Treves Norman 

773 Troje Oscar R 

774 Trostlcr Isador S 

775 Troup Ralph L 
770 Troxell William C 

777 Tuggle Allen 

778 Tjler Albert F 


Richmond Va 
Charleston, S C 
Richmond Va 
Youngstown, O 
BrooUjm N Y 
Indianapolis Ind 
New York N Y 
Los Angeles, Cal 
Los Angeles, Cal 
New Orleans, La 
Chicago 111 
Cleveland O 
Seattle Wash 
Rncrside Cal 
Kansas Citj Kans 
Chicago 111 
St Louis Mo 
New York N Y 
Fairfield Ala 
Chicago B1 
Green Baj WHs 
Alcntown, Pa 
New York N Y 
Omaha Neb 


779 

780 

781 

782 

783 

784 

785 
7S0 
787 
78S 
789 
79(1 

791 

792 
TU3 

794 

795 
7tiC 

797 

79S 

7l»9 


Ude Walter H 
Ulbncli Henrj L 
Ullmonn Hcnn J 
Unfug George A 
Unger Arthur S 
Upson V ilbur O 

\an Allen Han,c\ V 
\ an Buskirk Edmund M 
\ an Nuj s Roscot G 
\ an V mklc LcRoi P 
\ astinc Jacob H 
Xclkoff Mttodi 
\irdcn C Edgar 
\ogt Edward C 
\ okc 1 dward E 
\ oldcrauor John C 
\ olli AHierl L 
Non Poswick Giscla 

Wachowski T J 
Walker Howard M 
W allnce K K 


Minneapolis Minn 
Detroit Mich 
Santa Barbara Cal 
Pueblo Colo 
New York, N Y 
Battle Creek, Mich 

Spnngfield Moss 
Fort Wajme Ind 
Bcrkclcj Cal 
Brooklm N Y 
Philadelphia Pa 
Fort Wavnt Ind 
Kansas Citj Mo 
Boston Mass 
Akron O 
Chicago 111 
Richmond Hill N Y 
Scranton Pa 

Chicago in 
F ort W orth Tex 
Norfolk \ a 


Radiologj 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Therapeutic Roentgenology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Roentgenology “ 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Radium Therapy 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Radiologv 

Roentgenology 

Radiology 

Roentgenologj 

Radiologj 

Diagnostic Roentgenology 
Radiology 

Diagnostic Roentgenologj 
Radiologj’ 

Radiologj 

Roentgenology 

Radiologj 

Radiology 

Radiologj 

Roentgenology 

Radiologj 

Roentgenologj 

Roentgenologj 

Therapeutic Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiologv 

Roentgenologj 

Roentgenologj 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

RadiologN 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Radiologv 

Roentgenologj 

Roentgenology 

Roentgenology 

Radiology 

Radiology 
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800 

Walton, Henry J 

Baltimore, Md 

Radiology 

801 

Warden, Marine R 

Albuquerque N M 

Roentgenology 

802 

Warfield, Chester H 

Wichita Kans 

Roentgenology 

803 

Warren Alva H 

Malden Mass 

Diagnostie Roentgenology 

804 

Wasch, Milton G 

Brooklyn N Y 

Radiology 

805 

Wasson, W W 

Denver, Colo 

Radiology 

806 

Waters Charles A 

Baltimore Md 

Radiology 

807 

Watkins W Warner 

Phoenix, Anz 

Radiology 

808 

Weaver Clarence E 

Detroit, Mich 

Roentgenology 

*809 

Webb, Janies A H 

Wichita, Kans 

Roentgenology 

810 

Weber, Harry M 

Rochester Minn 

Roentgenology 

811 

Weeks Paul R 

Denver, Colo 

Radiology 

812 

Weiskotten, W Otto 

San Diego, Cal 

Roentgenology 

813 

Weitzner Imre 

New York N Y 

Diagnostic Roentgenology 

814 

Weitzner, Samuel F 

New York N Y 

Diagnostic Roentgenology 

815 

Wentworth A J 

Mankato Minn 

Radiology 

816 

Wescott William C 

Atlantic Cit> , N J 

Radiology 

817 

West James H 

Cleveland, O 

Radiology 

818 

West, Theodore S 

Port Chester N Y 

Roentgenology 

819 

Wheatlej Frank E 

Boston, Mass 

Radiology 

820 

Wheatley, Louis F 

New Haven, Conn 

Roentgenology 

821 

Whelan, Charles 

Boston, Mass 

Radiology 

822 

Whitehead Laivther J 

Richmond Va 

Roentgenology 

823 

Whitlock, Simon B 

Norfolk Va 

Roentgenology 

824 

Widmann, B P 

Phdadelphia Pa 

Radiology 

825 

Wigby, Palmer E 

Dallas Tex 

Radiology 

826 

Wilcox, Clark A 

Wichita Falls, Tex 

Radiology 

827 

Williams, Arthur J 

San Francisco Cal 

Radiology 

*828 

Williams, Francis H 

Boston Mass 

Radiology 

829 

Williams, Lester J 

Baton Rouge, La 

Radiology 

830 

Wffiliams P A 

Hempstead, N Y 

Roentgenology 

831 

Will>, Ralph G 

Chicago, ni 

Roentgenology 

832 

Wilson, Hugh M 

New Haven Conn 

Roentgenology 

833 

Wilson James E 

Clarksburg W Va 

Diagnostic Roentgenology 

834 

Wilson John S 

MonticeUo, Ark 

TherapeuUc Radiology 

835 

Wilson, R T 

Austin, Tex 

Roentgenology 

836 

Wilson, Stanley A 

Lewiston, Me 

Roentgenology 

837 

Winchell A Vaughn 

Rochester N Y 

TherapeuUc Radiology 

838 

Wissler J E 

Washmgton D C 

Radioiogj 

839 

Withers Sanford M 

Denver Colo 

TherapeuUc Radiology 

840 

Witwer E R 

Detroit, Mich 

Radiology 

841 

Woolford, Joseph S 

Eureka Cal 

Radiology 

842 

Wnght, Cecil S 

Indianapolis, Ind 

Radiology 

843 

Wurster Lloyd E 

WiUiamsport, Pa 

Roentgenology 

844 

Young Barton R 

Philadelphia, Pa 

Radiology 

845 

Young, James L R 

New York, N Y 

TherapeuUc Radiology 

846 

2mk, Oscar C 

St Louis Mo 

Radiology 

847 

Zuhck J Donald 

Philadelphia Pa 

Roentgenology 


* Deceased 


In addition to the above hst there are a 
number who have passed part of the examma- 
tion and will appear agam for examination m 
other branches 

There will be two ex amin ations conducted 
by the Board durmg 1937, the first to be held 
m Atlantic City, June 4, 5, and 6, and the second 
m Chicago, Sept. 10, 11, and 12 Those who 
contemplate appearing before the Board at 
either of these meetmgs should have their 


apphcations m the Secretary’s office at least 
three months m advance of the meetmg 

The Board is preparing a new roster of aU 
diplomates The Secretary would appreciate 
information concerning anyone who has 
changed his location smce receiving his cer- 
tificate 

B R Kikklin, M D 
Secretary-Treasurer, 

The Amencan Board of Radiology 



BOOK REVIEWS 


113 


BOOK REVIEWS 


“Exploration Radiologique des Colons 
ET DE l’ApPENDICE AU MOYEN DES SOLU- 
TIONS Floculantes ” By Georges Maw- 
got, Electroradiologiste de I’Hdpital Laen- 
nec, Raymond Sarasin, Ancien Interne 
des Hdpitaux de Geneve et de Zunch, and 
Henri Duclos, Assistant de Radiologic a 
I’Hdpital Laennec Preface by Antoine 
BfeCL^RE, Membre de 1’ Academic de M&Le- 
cine A volume of 230 pages, with 203 
figures Published by Masson et Cie, Pans, 
1935 Pnce, 200 fr 

This volume extends the senes dealmg with 
the chmcal radiology of the digestive tube 
begun so auspiciously under the authorship 
and direction of Duval, Roux, and B^^re, to 
include the large mtestme and vermiform ap- 
penchx The work ments unstmted praise 
Like its predecessors m the senes, it might 
be looked upon as an atlas consisting of ex- 
cellently prepared reproductions of roentgeno- 
graphic specimens of the large mtestme, 
termmal ileum, and appendix m normal and 
abnormal states It is not, stnctly speakmg, 
an atlas, however, for the authors take occasion 
to descnbe m considerable detail the anatomic, 
physiologic, and pathologic basis for the 
roentgenographic appearance reproduced m the 
volume 

The book is divided mto four parts The 
first part deals with the general plan of the 
roentgenologic investigation of the colon, the 
technic, and with the anatomic and physiologic 
factors concerned with the roentgenologic ex- 
amination of the mucosal surface of the mtes- 
tme The second part is given over to a dis- 
cussion of the interpretation of the vanous 
roentgenographic appearances obtamed, (o) 
ulien tlie bowel is moderatcl)" distended with 
opaque matenal, (b) after the opaque matenal 
has been e^acuated from the mtestme, (c) 
after tlic bowel has been rc-distended with gas 
Tins discussion becomes somewhat miohed m 
spots and, while this reviewer is not m full 
accord watli all tlic ideas expounded, he feels 
that a more complete understandmg of many 
an obscure and confounding roentgenographic 
situation will be the reward of diligent stud} 
of tins dll ision of the \ olmnc The tlurd part 
deals in a graphic and mslmctii e manner wath 
Ur roentgenologic manifestations of abnormal 
iiitesiiiial stales, organic and funchonal Here 
again, cspcciaUj when functional abnormali- 
tas arc under discussion, one might find in- 


stances wherem the mterpretation given by 
the authors might be questioned, but on the 
whole the matenal presented is well selected 
and arranged, and soundly mterpreted on the 
basis of macroscopic pathologic anatomy 
The fourth part is devoted to the vermiform 
appendix, to methods of demonstratmg it 
roentgenologically, and to a consideration of its 
roentgenologic appearances m normal and dis- 
eased states It seems to this reviewer that 
the authors have given this subject more m- 
telhgent consideration than has heretofore 
been given it in a smgle presentation Nothmg 
precisely new is offered to make the diagnosis 
of appendicitis an easier roentgenologic or 
chmcal problem, but the authors face the 
situation squarely, eschew fantastic and far- 
fetched mterpretations, and demand that the 
roentgenologic diagnosis rest on data reflectmg 
the pathologic anatomy of the disease. 

Appended to the volume is a valuable bibhog- 
raphy and a complete mdex Outstandmg are 
the reproductions of roentgenograms, all of 
which must have been magnificent m the 
onginal, and the reproductions of them are 
beyond cntiasm, displaying an excellence of 
craftsmanship apparently not attamable m 
this country or at least not considered to be 
worthy of attainment The volume deserves 
wide perusal and study 


“Urological Roentgenology A Manual 
FOR Students and Practitioners ” By 
Miley B Wesson, M D , Ev-president of 
American Urological Association, and How'- 
ARD E Ruggles, M D , Roentgenologist to 
University of California Hospit^, St Luke’s 
Hospital, and Chmcal Professor of Roent- 
genology, University of Califorma Medical 
School A \oliime of 269 pages, illustrated 
with 227 engranngs Published by Lea S. 
Febiger, Philadelphia, 1936 Pnce, S5 00 

This is written as a manual for the student 
and the general practitioner and is a useful 
and timely addition to the hterature on this 
subject The volume commences with a bncf 
but comprehensne review of the histoi}’ of 
urography The vanous technics are discussed 
from the standpoint of experience, fluoro- 
scopic obsenation is condemned and man} 
practical suggestions arc offered with adnee 
as to the number of exposures considered a safe 
maximum o\er a gi\ on penod With the new 
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contrast media now available, bilateral retro- 
grade pyelography is almost umversally routine 
The common causes for error m mterpretation 
are illustrated and explamed and a very candid 
appraisal of the value of mtravenous (ex- 
cretoiy) urography is offered The review of 
the normal and the vanous factors entenng 
mto the vanabons of the normal is a valuable 
feature Renal ptosis is put upon a safe and 
sane foundabon Congenital anomahes of the 
kidney and ureter are well illustrated Hydro- 
nephrosis IS mterestmgly discussed as to 
ebology and treatment Urogemtal infections, 
including pyehbs, pyelonephnbs and pyo- 
nephrosis, ureteral stricture, obstrucbve hydro- 
ureter, inflammatory infundibular stricture, 
carbuncle and cortical abscess are all succmctly 
and comprehensively handled Renal tuber- 
culosis and permephnbc abscess are the subject 
of useful suggesbons m diagnosbc methods 
Pyehbs cysbca, uretentis cysbca, and cysbbs 
cysbca are excellently illustrated 

The demonstrabon of renal calcuh is dis- 
cussed and useful hints are given for the dif- 
ferenbabon of artefacts and extrarenal shadows 
Fluoroscopy at the operabng table and the use 
of the flexible film for post-operabve shock is 
explamed 

The recogmbon and differenbal features of 
renal tumor, solitary cyst, polycysbc kidney, 
adrenal tumors, and Addison’s disease con- 
sbtute the subject of many excellent lUustra- 
bons and diagrams thoroughly explained m the 
text 

Chapters on trauma and the neurologic 
lesions mvolvmg the urmary tract, with a dis- 
cussion of mahgnant metastabc lesions involv- 
mg bone, round off an excellent study of the 
whole subject of urolog^c roentgenology that is 
worthy of a place m the hbrary of any one with 
any interest m this subject 


“ErGEBNISSE DER jrEDIzmiSCHEN SxRAHLEN- 
FORSCHUNG (R6NTGENDIAGNOSTIK, ^ R5NT- 

GEN-, Radium- und Lichtherapie) ” Her- 
ausgegeben von H Holfelder, Frank- 
furt A -M , H Holthusen, Hamburg, 
O tangling, Flensburg, H Martius, 
Gbtbngen, H R Schinz, Zun^ Volume 
7, paper, 662 pages with 294 illustrabons 
PubhSied by Georg Thieme, Leipzig, Ger- 
many, 1936 Price, m 67 50, bound, m 

69 50 

This IS the seventh volume of this well-kno^ 
and favorably received radiologic system To 
thia number, as to the precedmg ones, vanous 


speciahsts have each contnbuted a chapter 
on that radiologic subject with which they are 
most famdiar, either m the field of diagnosis or 
of therapy Kommerell discusses nght sided 
aorta, Teschendorf takes up Hand-SchuUer- 
Chnsban’s disease, then Zwerg and Laubmann 
review AJbers-Schonberg’s disease (marble 
bones), Erbsen wntes on osteopoiloha, Ueh- 
hnger, on myosibs ossificans progressiva, 
Teschendorf, on atelectasis of the lungs, Herra- 
heiser and Stmad close the diagnosbc secbon 
of this book with a chapter on the perforabon 
of the renal pelvis and ureter as seen m the 
pyelogram. In the therapeubc part of this 
book Bickenbach describes the radiotherapy 
of genital tuberculosis m the female, Dietel, 
the radium treatment of bemgn utenne hemor- 
rhage, Zuppmger, the treatment of esophageal 
carcinoma, Schultz, the radiotherapy of lym- 
phogranulomatosis, Weisswange, the radio- 
therapy of carcmoma of the breast As usual, 
each chapter closes with a bibhography of the 
important works on the subject under discus- 
sion Reference to the contents of the book is 
facihtated by an mdex of both authors and of 
subject matter The make-up of this book, 
its illustrabons and aU are well up to Thieme’s 
very high standard 


“RCNTGENATLAS DER ErKRANKUNGEN DBS 
Herzens und der Gefasse ” Em Leit- 
faden fiir Arzte By Dr, W Brednow, 
Pnvatdozent fhr innere Medizin und R6nt- 
genologie, Oberarzt der medizimschen Uni- 
versitats-Khmk, Gotbngen A volume of 
155 pages, with 87 dlustrabons Pubhshed 
by Urban & Schwarzenberg, 1936 Pnce, 
10 50 R M 

Among the vanous roentgenologic methods 
of ex aminin g the heart and vessels, Brednow 
favors fluoroscopy and orthodiagraphy These 
methods may be supplemented m certam 
special cases by kymography (which, the 
author states, is unsuitable for the needs of the 
general mtermst) or by plasbc modellmg of 
the heart. Roentgenologic exammabon is of 
greater value m cases of pulmonary tuberculo- 
sis In cardiac disease the funcbonal study 
of the heart is of the greatest importance. 
Yet here a roentgenologic study will give 
valuable anatomical or pathologic informabon 
about the size and shape of the heart After 
an illustrated discussion of the normal heart, 
Brednow discusses m detail the roentgenologic 
findmgs m vanous pathologic cardiac and 
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vascular conditions This book should be of 
great value to cardiologists and to internists 
espeaaUy, and to the roentgenologist, who 
will obtain much help m amvmg at a diagnosis 
which may be of greatest assistance m the 
prognosis and treatment of a patient with a 
suspected cardiac or vascular lesion 


“The 1936 Year Book of Radiology” 
Diagnosis, edited by Charles A Waters, 
M D , Assoaate in Roentgenology, Johns 
Hopkins Umversity, Assistant Visiting 
Roentgenologist, Johns Hopkms Hospital, 
Associate Editor Whitmer B Firor, 
M D , Assistant in Roentgenology, Johns 
Hopkins Umversity, Therapeutics, edited 
by Ira I Kaplan, B Sc , M D , Director, 
Division of Radiation Therapy Department, 
Bellevue Hospital, New York City, Asso- 
aate Radiologist, Lenox Hdl Hospital, New 
York City, Climcal Professor of Surgery, 
New York University Medical College A 
volume of 604 pages, 616 illustrations 
Pubhshed by The Year Book Publishers, 
Inc , 304 South Dearborn Street, Chicago, 
Illinois, 1936 Pnce, S4 50 

The Year Book of Radiology has already 
established itself as a necessary addition to the 
library of everyone who has an mterest m 
roentgenology It provides an up-to-date 
manual, profusely illustrated, including almost 
everj’thing new in a rapidly widening field, for 
quick reference and companson in puzzling 
cases 

The particular value of the book is that the 
roentgenographic findings are correlated with 
the dinical and other laboratory and expen- 
mental findings in the majonty of the presenta- 
tions The important features of every paper 
have been comprehensively excerpted The 
\ olume combines all the values of an interesting 
film file and a post-graduate course to one 
anxious to learn or even to the trained roent- 
genologist as a refresher course 
The section on radiothcrapeutics likewise 
presents this subject both from the side of 
what can be accomplished and how it may be 
accomplished in a wide xanctv’^ of chnically 
abnormal conditions 

Tlic X olume is xaluable both to the roent- 
genologist and to the internist, the speaahst 
and the surgeon, and is worth} of a place in the 
hbraiy of anj of these as well as in tliat of the 
general practitioner 


“Roentgenkimografia Concentrica ” By 
Alberto C Morelli, M D From the 
Institute of Radiology and the Faculty of 
Medicine of Montevideo, with an Introduc- 
tion by Carlos Butler A volume of 70 
pages, 32 plates Montevideo, 1930 

Morelh describes a new type of kymograph 
differmg from the usual devices m that the 
tracing of the heart m action is concentric 
In this way a most accurate picture of the 
heart and aorta is obtamed Kymograms of 
the normal heart are presented and analyzed 
and then pathologic kymograms are discussed 
m thirty-two plates The author discusses 
both the theoretical and pracbcal advantages 
of his technic over the usual methods of kymog- 
raphy 


"Roentgenographic Technic ” By Dae- 
mon Artelle Rhinehart, a M , M,D , 
F A.C R , Professor of Roentgenology and 
Apphed Anatomy, School of Me^cine, 
University of Arkansas, Roentgenologist to 
St Vincent’s Infirmary, Baptist State Hos- 
pital, Missouri Pacific Hospital, and the 
Arkansas Children’s Hospital, Little Rock, 
Ark Second edibon, 431 pages, 183 illus- 
trations Published by Lea & Febiger, 
Philadelphia, 1936 Pnce, S5 50 cloth 

This book is an excellent exposition of x-ray 
techmc The value of this work has already 
been well established and is one of the standard 
text-books on roentgenographic technic for 
x-ray techmaans It should be mvaluable 
to medical students and espeaally to physi- 
aans who do roentgenographic work for 
themselves 

The author has revised the text thoroughly 
and has included the advances made m the 
field of roentgenographic technic One new 
chapter has been added, some of the illustra- 
tions have been changed, 24 new figures have 
been provided, and the book itself has been 
increased m size 

VTiile the general plan of work remains the 
same, a new method of charting the results 
of actual diagnosbc exposures has been intro- 
duced, makmg it possible to develop a technic 
in bic laboratorj’’ itself and wuth the equipment 
with which the technic is to be used His 
technic may be used m any roentgen labora- 
tor} , irrespecbx e of bie apparatus that it may 
contam The posiboning and the speaal 
procedures to be applied for each part of the 
body arc clearl}- presented 
For those not familiar witli bie First Edition. 
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the book contains 21 chapters, the contents 
as follows I Electncity and Electnc Cur- 
rents, II Roentgen-ray Machines, III 
Roentgen-ray Machmes (continued), IV 
Roentgen Rays or X-rays, V Dark-room 
Equipment and Technic, VT Introductory 
Expenments, VII A Basic Roentgeno- 
graphic Technic, VIII Advanced Evpen- 
ments, DC Roentgenograms, X. Combi- 
nations of Exposed Factors, XI Roent- 
genographic Technic with the Unit Type 
Roentgen-ray Machmes, XII Miscellaneous 
Instructions, XIII The Upper Extremity, 
XIV The Lower Extremity, XV The 
Vertebral Column, Thorax, and Pelvis, XVI 
The Head, XVII The Teeth, XVIII The 
Thoraac Viscera, XDC The Gastro- 
mtestmal Tract, XX The Unnaiy Tract, 
XXI hliscellaneous Exammations 

The author has kept in mmd the needs of 
x-ray technicians, those of medical students 
m classes of roentgenology, and those of 
physiaans doing roentgenographic work for 
themselves 

This text presents the subject m a thorough, 
modem, and practical way and should prove 
of mestimable value to those mterested m 
roentgenographic technic 


“Kurz- und Ultrakurzwellen Biologie 
UND Therapie ” By Pnv-Doz Dr Paul 
Liebesny, Leiter der Physikalisch-medizini- 
schen Abteilung des Physiologischen Insti- 
tuts im AJlgemeinen ICrankenhaus m Wien 
Vol 19 of ‘ Sonderbande zur Strahlenthera- 
pie,” 208 pages, 90 illustrations Urban & 
Schwarzenberg, Berhn, 1935 Pnce, S 50 
R,M 


Liebesny, who is one of the pioneers in this 
new form of physical therapy, first discusses 
the historical and theoretical basis of short 
wave treatment, and substantiates much of it 
from his own experimental work He feels 
that Hertzian waves have a speafic biologic 
effect m addition to their thermal one, and 
contrasts the therapeutic effect of these waves 
with those obtamed by diathermy He evalu- 
ates his therapeutic results very conservatively 
and warns agamst over-enthusiasm for the 
method 

For the generation of Hertzian waves the 
author favom tube rather than spark gap 
apparatus The effect of Hertzian waves on 
v^ous biologic objects is discussed m some 
detail-* Further, the effect^LtheSg^ivavas on 


various inflammatoiy and mahgnant lesions 
and on pulmonary and nervous diseases are 
illustrated photographically and the author 
contrasts treatments of vanons lands earned 
out at different wave lengths In the final 
(fifth) chapter there is an explanation of the 
techmcal side of the therapeutic apphcation of 
short and ultra-short wave radiations 

A bibliography of 17 pages mdudes aU im- 
portant works m this field The book should 
be of mterest to the physical therapist or m- 
termst rather than to the roentgenologists, who 
can, nevertheless, read the volume with mterest 
and profit 


“Experimental' Studies on a Transmissible 
Myelomatosis (Reticulosis) in Mice" 
By Otto Kaalund- Jorgensen Supple- 
ment'24 of "Acta Radiologies, ” paper, 142 
pag^, 25 iliustrations Pubh^ed by Levm 
& Munksgaard, Copenhagen, 1936 Pnce, 
Swed cr 12 

This monograph is concerned chiefly with a 
presentation of the extensive expenmental 
studies of the author on the transimssion of 
myelomatosis (myeloid leukosis) m mice A 
good review of the literature on the subject is 
presented m the first chapter Subsequent 
pages deal with (1) the vanous methods of 
transmitting the disease to pre-irradiated and 
non-irradiated ammals of the same and differ- 
ent strams, (2) heterotransfer, and (3) histo- 
logic and hematologic studies of the organs of 
animals that had succumbed to the disease. 
Much of the matenal is a confirmation of work 
recently reported by other mvestigators The 
author stresses the differences between the 
filtrable tumors and leukoses of fowls and the 
transmissible tumors and leukoses of mammals, 
and especially the fact that m mice the disease 
carmot be transmitted by absolutely cell-free 
agents Evidence is presented to show that 
the transmission of the myelomatosis m non- 
irradiated rmce depends to a considerable 
degree on the genetic constitution of the ani- 
mals, that the resistance determined by heredi- 
tary factors can be destroyed by general ir- 
radiation with roentgen rays The report of 
successful heterotransfer of the myelomatosis 
from rmce to pre-irradiated rats, re-transmis- 
sion through two passages m irradiated rats, 
and then transrmssion back to non-irradiated 
mice IS of considerable mterest smee hetero- 
transfer of the disease has never been success- 
fully accomplished before The lethal roent- 
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gen dose for the myelomatosis of mice was 
foimd to be between 3,100 and 3,700 r 
In the chapter on the histologic and hema- 
tologic studies of the disease, the author pre- 
sents evidence to demonstrate that this con- 
dition fulfills the cntena of a myeloid, rather 
than l 3 Tnphoid leukosis, namely, that it is a 
progressively fatal disease characterized by 
immature myeloid dements m the blood stream, 
hyperplasia of the bone marrow, and leukemic 
infiltrations in the vanous organs and tissues 
of the animal A number of photomicro- 
graphs and one colored plate illustrate this 
The English translation is seemmgly too 
hteral m certam sections of the book, resultmg 
in choppy style, poor sentence construction, 
and occasional obscunty of the exact meanmg 
of the author Nevertheless, this work should 
be of mterest to pathologists, hematologists, 
roentgenologists, and mvestigators, m general, 
who are mterested m the vanous problems 
rdating to tlie leukemias 


“OPERATrVE AND INTERPRETIVE RaDIODON- 
TIA A Textbook for Students and Prac- 
titioners of Dentistry ” By Walter S 
Thompson, D D S , Associate Professor of 
Radiodontia, College of Dentistry, Umier- 
sity of Southern California, Lieutenant, 
U S N R , Special Sernce Instructor m 


Radiodontia, Director of Vocational Tram- 
mg m Operative Radiodontia, Los Angdes 
Jumor College, Director of Operative 
and of Interpretive Radiodontia, Educa- 
bonal Courses offered by the Southern Cali- 
fornia State Dental Association , Consultmg 
Radiodontist, Los Angdes County Gen- 
eral Hospital, Cedars of Lebanon Hospital, 
etc. A volume of 355 illustrations, 374 
pages Pubhshed by Lea & Febiger, Phila- 
ddphia, 1936 Pnce, S7 00 

Thompson’s “Operative and Interpretive 
Radiodontia’’ covers the fidd of techmcal 
radiodontia, m particular, m a most com- 
prehensive manner The book is divided 
into deven chapters arranged m such a way 
that it would be valuable to the dental student, 
to the practitioner who is mstallmg a new 
machme, as wdl as to the practitioner who 
has had considerable experience 

It contams almost all the methods of worth 
that have been published, as well as many 
new ideas of the author’s, many of which will 
be found valuable m this fidd 
One chapter on "Interpretation of the Den- 
tal Roentgenogram” is made up largdy of 
films contributed by a host of different men 
in the dental profession 

The book is wdl illustrated and the cuts 
are very good examples of vanous dental situa- 
tions 
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BONE DISEASES (DIAGNOSIS) 

Osteochondritis Dissecans of the Head of the Femur 
E Fnedi Rontgenpraxis, January, 1936, 8, 16-21 
Asepbc necrosis of the head of the femur has been 
as common as aseptic necrosis in the knee joint, m the 
author’s experience In the Roentgen Institute of the 
Uniiersity of Zurich, 21 cases have been seen m the 
last few years In 12 cases it was bilateral, m four, on 
the nght side, in five, on the left side Eighteen cases 
were males and only three were females Most of the 
cases were patients between 20 and 30 years of age 
The osteochondritis is usually painless m its beginnmg 
and causes sj-mptoms onlj when a rather large seques- 
trum has formed It maj be spontaneous on the basis 
of a constitutional weakness or secondary to trauma 
If traumatic, it takes place during the first year after 
the mjury The necrotic portion of the bone is either 
absorbed and leaves a permanent defect, or new bone 
grows mto it and replaces it Arthritic changes are 
almost always found at a later date 

H W Hefke M D 

BONE GROWH 

The Clmical Significance of Skeletal Roentgen ray 
Assessment m Children T Wingate Todd Pennsjl 
vama Med Jour August, 1936, 39, 8I5-^S4S 

The author has carried out measurements of bodily 
maturation m terms of skeletal maturity The expres 
sion of maturity, m terms of union of epiphyses for 
example may disclose discrepancies between the 
chronological age and skeletal age. The construction 
of a skeletal maturity raUng table similar to tables of 
height and weight depends upion long-term study and 
thus far a provisional table only has been pubhshed 
In some children skeletal .assessments mdicate a rela- 
tively wide range of variation a scatter which is 
evident m children who do not enjoy a high degree of 
constitutional fitness They evmce a constitutional 
mstabihty which when present m more pronounced 
form, becomes a retardation in maturity belon that of 
the healthy majority ’ 

The chnical significance of skeletal roentgen-ray 
assessment m children may also be expressed in a 
measurement of mmeral reserve and its relationship 
to the pitmtary -parathyroid vitamm D complex as 
well as m the rate of growth of mdividual bones 

W A SODEMAN M D 


FRACTURES 

Volkmann’s Ischemic Contracture Assoaated with 
Supracondylar Fracture of Humerus Henry W 
Meyerdmg Jour Am Med Assn , April 4 1936 1CM5 
1139-1144 

This fle-xion deformity of the wnst and fingers re- 
sultmg from contraction and fibrosis of the flexion 
muscles of the forearm aflfectmg children and occurring 
as a comphcation of fractures of the lower end of the 
humerus results m permanent, partial, or total dis 
abdity when once it is established despite the most 
expert surgical and physical treatment 

The extensiveness of the pnmaiy injury and the bme 
interval between trauma and consultabon are of the 
utmost importance, irrespective of the treatment. 
Volkmann’s ischemic contracture can occur even when 
no treatment has been given In a matter of hours the 
damage to the muscle fibers has been done Conseiva 
tive methods of treatment, such as the stretching 
method advTsed by Sir Robert Jones give the best re 
suits Surgery is resorted to only when conscientious 
and prolonged treatment has failed to correct the de 
formity Physical therapy is the greatest aid m re 
covery of a useful extremity 

Charles G Shtherlaho M3 (Tor ) 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

A Summary of Regional Heitis with Report of a Case 
of Colomc Involvement and Suggestion of a New Term 
A J Rosenblate, A A Goldsmith, and A A Strauss 
Jour Am Med Assn , May 23, 1936 106,1797-1800 
Crohn el at m 1932, designated a number of granulo- 
matous condibons of the mtestme possessmg common 
symptomatic and jmthologic features variously de- 
scribed for the past three decades A jrear later Hams 
and his collaborators, because of the acatrinng inflam 
matory process and the probable mvolvement of other 
portions of the mtestmal tract suggested the term 
cicatnnng entente " 

No defimte etiologic factor or factors have been iso 
lated The usual site of the disorder is the termmal 
ileum, though other jxirtions of the mtestme may be 
mvolved The pathologic picture is that of mflarama 
tion of the ileac mucosa with subsequent ulceration 
The mtestmal coats are edematous and thickened The 
mesentery is thickened and the glands are hyperplastic 


THE BRAIN 


Discussion on the Value of Radiology m Neuro- 
surgery E W Tivimng Hugh Caims M H Jupe 
Geoffrey Jefferson D W C Northfield and J P 
Martm Proc Royal Soc Med July 1936 29, 

1155-1173 

The authors bnefly discuss the problems and radio- 
logic catena employed m the diagnosis of neoplastic 
and non-neoplastic tumors of the bram and its covermg 
There is httle space devoted to the treatment of those 


conditions by irradiation 


G E Burch M D 


Eventually, owing to the fibrostenotic process nanow- 
mg of the lumen results There is a marked tendency 
toward perforation and the formation of a locahzed 
mass m the right lower quadrant and of a fistula mto 
the adjommg mtestme 

Roentgenologic mvestigation is the most essential 
means of estabhshmg the diagnosis Abnormalities 
as revealed by the ingested meal as well as the opaque 
enema mclude (a) FiUmg defects in the ileum just 
proximal to the cecum (b) abnormality in contour of 
the terminal loop of the ileum (c) dilatation of ileac 
loops (in the stenotic phase) just proximal to the 
lesion 
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Kantor’s “stnng sign,” while not pathognomonic is 
strikingly suggestive and charactensUc This has been 
observed in sarcoma and in syphilis of the termmal 
ilcum 

The authors report a case and suggest the term ' ileo- 
cohtis ulcerosa chronica” in cases m which the patho 
logic condition extends to the colon 

Charles G Sutherlakd, M B (Tor ) 


Chrome Paralytic Duodenal Stasis J Duemng and 
P Fabre Arch d Mai de I’App Digestif, June, 
1936, 26, 626-651 

The symptom-complex of stasis in the second and 
third portions of the duodenum with no organic ob 
struction present at operation is reported m a senes 
of five cases The gall bladders were also found to be 
normal though no shadows had been obtamed followmg 
administration of the dye Clinically there were present 
dyspepsia and irregular abdominal distress accompamed 
by a marked emaciation and an earthv complexion 
Fluoroscopically there was seen marked dilatation 
of the second and third poruons of the duodenum 
with persistent stasis in this segment Violent and 
ineffective pcnstaltic movements as well as w’aves of 
reverse peristalsis with reflux of duodenal contents 
into the stomach were also noted 

Medical treatment, including the use of antispas 
modics, resulted in no improvement The treatment 
of choice IS surgery, a duodeno-jejunostomy 

Joseph DAURSts, M D 


Intestinal Obstruction Due to a Hole in the Mesen 
terj of the Ascending Colon Passage of Descending 
Colon and Sigmoid through Dense Ring in Mesentery 
of Ascending Colon Thomas S Cullen Jour Am 
Med Assn , March H 1936 lOS, 895-898 

A rcxacw of the literature revealed that abnormal 
openings m the mesenten arc rare they are usually of 
congenital origin Injury has not been demonstrated 
as an ctiologic factor m many instances The openings 
arc most frequently located in the mesentery to the 
ileum \\ ithin 2 to 3 inches of its junction with the cecum 
WTicn intestinal obstruction results massive resections 
arc likely to be required Only two cases are recorded 
in winch obstniction of the large bowel occurred In 
the author s case there was a ring like opening in the 
intscntcrv of the ascending colon The ring was about 
two ccnHinctcrs in dnmeter and its walls were very 
finii Redundant descending colon and sigmoid pass 
ing over to the nglit through the niig shaped opening 
could not gel back and liceanic obstructed Extreme 
tension ot the mesenterv of the distended bowel by 
pressure had produced blockage of the vessels of the 
lower portion of the ilcom and caused death of more 
linn five feet of the distal portion of the small bowel 
I iiicrgencv operation was followed by recovery and 
nine months later the patient was in excellent condition 
CltAHLrS G StTlIERLAXD MB (Tor ) 


A Combmed Form of Ileius and Cohtis Bumll 
B Crohn and Bernard D Rosenak Jour Am hied 
Assn , Jan 4, 1936, 106, 1-7 

In rune of 60 cases of ileitis surgically treated and 
confirmed, six were accompamed by a simultaneous 
inflammatory and ulcerative colitis The condition 
has identifymg charactenstves, climcal symptoms, and 
a course of its own Colp, m 1934, published a report 
of the first case surgically proved, with full details of 
the pathology 

The authors regard the process as an mvolvement of 
both small and large mtestmes by a similar non specific 
inflammatory process the ileum reacting to the 
mfectmg agent as a granuloma the large mtestme as 
an ulcerative and hyperplastic cohtis The relation- 
ship IS usually not sequential but synchronous Oc- 
casionally however, it appears as a primary ileitis 
and spreads to the colon 

The diagnosis rests on careful and accurate roent- 
genographic studies, usmg both the mgested banum 
meal and the banum enema 

Charles G Sutherland, MB (Tor ) 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

The Embryolofic and Chnical Aspect of Double 
Ureter Allan B Hawthorne Jour Am Med 
Assn Jan 18 1936, 106, 189-193 

This anomaly is one of the most common of all 
urinary malformations and the etiologic factor m many 
renal lesions There arc two types complete (two 
pelves on the same side, one superior to the other 
draming by separate ureters and opening by separate 
onfices on to the floor of the bladder) and incomplete 
(two pelves and two upper ureters joming to enter the 
bladder by one common ureter) Both these forms of 
duplication may be unilateral or bilateral Minor 
degrees of bifurcation are commonly referred to as bifid 
pelves 

The embryologic factors concerned are discussed in 
detail 

In 52 of a senes of 63 double ureters some pathologic 
lesion was present The two predoramatmg lesions 
were obstruction with resultant hydro-ureter and 
hydronephrosis and infection Evndence of hydro 
nephrosis was present m 48 and 50 of the 52 showed 
cvadcnccs of infection In the majority of cases the 
lesion was one of infected hydronephrosis Of the 52 
cases only 13 were treated by operative measures 
and these all belonged to the group of incomplete bi- 
furcations 

Tile treatment as far as the double ureter is concerned 
IS really the treatment of the accompanynng surgical 
lesion for the ectopic supernumerary ureter, complete 
or partial urctcrcctomv with nephrectomy or hcmi 
nephrectomy as the condition indicates 

Charles G Sltheklavd M B (Tor ) 
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Surgical Treatment of Anomalies of Upper Unnary 
Tract m Children Meredith F Campbell Jour 
Am Med Assn , Jan 18 1930, 106, 193-196 

An anomalous organ is more prone to disease than a 
normal one The mcidence of anomalous development 
IS highest m the unnary tract If congemtal narrow 
mg of the urethral meatus is disregarded anomalies 
occur more often in the upper than in the lower unnary 
tract If anomalies exist m the lower unnary tract 
or m the genital system, the chances are better than one 
in three that the upper unnary tract is anomalous 
The suggestive diagnostic corollary of this observation 
IS at once apparent 

In the mam, anomalies of the upper unnarj tract 
are important as (1) the renal reserve is diminished (2) 
the kidney is misplaced or malformed (3) there is 
unnary obstruction or (4) there is abnormal discharge 
of unne (ectopic ureteral onfice) Chief interest 
focuses on the obstructive uropathy for here it is that 
one encounters (1) congenital h>dronephrosis, which 
compnses the majonty of all hydronephroses in chil 
then, and even more important if incidence and mor- 
bidity are the cntena, (2) chronic pyuna 

Delayed diagnosis of the commoner anomalies of 
the upper unnary tract too often renders nephrectomy 
necessary 

The author has tabulated the anomalies in his senes 
and discusses the surgical treatment of the mdividual 
types of lesion 

Charles G Sutherland M B (Tor ) 


R61e of Anomahes of Kidney and Ureter in Causa 
tion of Surgical Conditions Robert Gutierrez Jour 
Am Med Assn , Jan 18 1936, 106, 183-189 

With the advent of cystoscopy and cathetenzation 
of the ureters and the discovery of pyelography came 
the recogmtion of innumerable malformations and 
pathologic conditions of the kidney that were never 
before suspected It can safely be said that fully 40 
per cent of all pathologic conditions of the kidney 
and ureter are due to congemtal anomalies These 
predispose to poor function, and to unnary stasis with 
resultant retention and possible infection Such a 
condition is potentially a clmico-pathologic entity and 
liable to become a surgical condition The develop 
ment of pathologic lesions m congemtally abnormal 
kidneys may be relatively silent m some instances 
Careful cystoscopic and urographic study should be 
made m every case in which the shghtest unnary syrapi- 
toms become manifest m patients suffering from vanous 
gastro-mtestinal S3Tnptoms suggesting a lesion of some 
abdommal or pelvic organ or a functional disturbance 
of the gastro-mtestinal tract The author reviews the 
development of the urogemtal system and the anomahes 
resulting from vanous aberranaes Their sympto- 
matology IS discussed m detail Diagnosis mvolves the 
study of the patient’s history the chmeal symptoms 
and a thorough physical examination The urologic 
examination mcludes cystoscopy cathetenzation of the 
ureters, renal functional tests, roentgenography 
pyelography, retrograde (ascendmg) or excretory (de- 


scending), and sometimes cystoscopy and pyeloscopy 
The advantages and hmitations of mtravenous methods 
are considered In three comprehensii’e tables the 
vanous types of anomaly to be sought for are tabulated. 

Charles G Sutherland, M B (Tor ) 


Ureteropelvic (Renal) Obstruction m the Young 
Earle R Hall Canadian Med Assn Jour , August, 
1936 35, 140-142 

Hall points out that renal obstruction at the uretero- 
pelvic junction occurs m childhood more often than is 
fullj recognized but is usually not discovered until 
adult life after considerable damage has occurred. 
Compheations, such as stone and infection, prompt 
recogmtion at a tune when conservative treatment is 
often impossible 

The importance of early recognition is obvious A 
careful history may be helpful m brmgmg out recurrent 
periods of pam and physical exammation may disclose 
a palpable kidney However, pyelograms are most 
helpful, especially the functional pyelogram obtamed 
by the mtravenous route, which not only shows the 
obstruction but demonstrates the abihty of the kidney 
pelvis to emptj as well 

W A SODEUAN, M D 


HEART AND VASCULAR SYSTEM 

Calcifications m the Cardiac Valve Demonstrable 
Roentgenologically B Kommerell Fortschr a d 
Geb d RSntgenstrahlen 1936, 53, 34-44 
Ten cases are reported m which calcifications of the 
cardiac valves were diagnosed roentgenologically dunng 
life One of these cases could be confirmed at autopsj 
The value of recognition of such endocardial calcifica- 
tions by fluoroscopy is emphasized To permit of 
radiographic demonstration one requires the shortest 
possible exposures with sufficiently powerful eqmpment 
Calcifications were observed m the aortic valves the 
mitral and the annulus fibrosus of the mitral The 
possibihties of their locahzation and differentiation are 
discussed 

H A Jarre M D 


The Symptomatology of an Aneurysm of the Ab- 
dommal Aorta Burkhard Kommerell Rdntgen- 
praxis January 1936 8, 25—28 

A case of a dissecting aneurysm of the abdominal 
aorta is described (non syphihtic) It was found below 
the left diaphragm and had led to a roentgenologically 
demonstrable impression of the cardia and its displace- 
ment close to the anterior abdominal wall Chnically 
there were dysphagia vomiting and abdominal pam 
but no abnormal abdommal pulsation An autopsy con- 
finned the diagnosis 


H W Hefke M D 
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Extrapencardial Fat Bodies Fnednch G Kautz 
and Max Pmner Am Jour Roentgenol and Rad 
Ther , January, 1936, 35, 40-43 

These are shadows most commonly seen between the 
cardiac apex and the left dome of the diaphragm, occa- 
sionally between the mfenor nght border of the heart 
and the right dome They are either contmuous be- 
tween these structures or may be separated from the 
diaphragm by a narrow zone of lesser density They 
are triangular, though showmg a shght lateral convex- 
ity, and may be the same density as the heart or less 
dense 

It IS important to remember that this density is not 
abnormal The literature is reviewed and a case is pre- 
sented reveahng the density of both sides of the heart — 
proven by autopsy 

S M Atkins, M D 


The Roentgen Diagnosis of Aneurj sm of the Aortic 
Sinus Valsalva H U Albrecht Fortschr a d Geb 
d ROntgenstrahlen March, 1930, 53, 218—222 
This paper contams a report of three cases of such 
aneurysm One was confirmed by autopsy in two, 
the aneury sm involved the sinus of Valsalva exclusivelv 
In the third case, however, there was pronounced 
aneurysmatic dilatation of aorta and innominate artery 
besides a fist sized aneurysm of the smus Valsalva In 
this latter case there was also extensive calcification of 
the walls of the aneurysm and erosion of the sternum 
postenorly 

For differential diagnosis one will have to consider 
mediastinal tumor, cy st and inflammatory pericardial 
diverticula Syphilis usually is confirmed serologically 

H A Jarre, M D 


Four Years of Kymography of the Cardiovascular 
System Dclherm and Fischgold Fortschr a d 
Geb d Rdntgcnstrahlcn, March, 1930, 53, 223-232 
This paper emphasizes the value of kymography as 
developed bv Stumpf for the inv esugation of the cardio- 
vascular system From their studies the authors have 
developed the conceptions of 'diastolic tonus" and 
‘post sy stohe residue,” and from the apphcation of 
these conceptions they draw conclusions as to the 
explanation of c\tra-sv stoles and alternating pulse 
Tlic paper will be of interest to those few American 
radiologists who cmplov the method of kymography in 
any of its forms 

H A Jarre, MD 


Tlio Roentgen Diagnosis of Aneurisms of the In 
ternal Carotid Artery Andreas Goal Rontgcnpraxis 
June IfilG 8, 3GG-372 

Roentgen examination is only occasionally of help 
m the diagnosis of aneurysms of the internal carotid 
artery The roentgen signs arc erosions of the 
ncighbonng bones 

Two interesting cases arc described one showed 
slight enlargement of the sella turcica a double contour 


of Jts base, sbght osteoporosis of the bone formmg the 
left optic canal, and a defimte enlargement of aU fora- 
imna m the base of the left skull especially the hiatus 
of the carotic canal The clmical symptoms and the 
effect of hgation proved the correctness of the diagnosis 
The second case showed simflar roentgenologic changes, 
best seen on the films of the base of the skull 

It seems possible to employ the roentgen exammation 
m similar cases as a helpful diagnostic means 

H W Hefke, M D 


Reversible Cardiac EnlargemenL John E Walker 
Jour Am Med Assn , May 23, 1936, 106, 1795, 1796 
Cardiac enlargement is usually associated with valvu- 
lar defects or with hypertension Once established 
m connection with these diseases, the enlargement is, 
in general irreversible and constitutes a discouragmg 
feature m the treatment of heart disease. 
Roentgenograms showmg a stnkmg return to normal 
size of enlarged hearts m artenovenous aneurysm, ben- 
ben, and myxedema, demonstrate that these three dis- 
eases are readily amenable to specific treatment and 
also that an enlarged heart is not always a permanent 
irreversible condition 

Charges G Sutherland, M B (Tor ) 


The Roentgen Diagnosis of Non-calcified Thrombi 
of the Heart Emil Fussl Rontgcnpraxis June, 
1936, 8, 377-380 

An mtracardial thrombus can be seen on roentgen 
examination only if it is calcified or if it changes the 
contour of the heart shadow The author has found 
only one roentgenologically suspected case proved by 
autopsy In his oivn case the contour of the heart and 
mediastmum was changed so markedly that a mcdi- 
astmal tumor was suspected In both hilum regions 
there was a round, well-arcumscnbed tumor the size 
of a child’s fist, pulsation could not be made out At 
autopsy this tumor was seen to be a greatly en- 
larged left auricle filled with thrombotic material An 
enlargement of the left aunclc without corresponding 
increase m size of the other parts of the heart should 
make one think of thrombosis of the left auncle 

H W Hefke MD 


Direct Venography m ObstnicUve Lesions of the 
Veins Nelson W Barker and John D Camp Am 
Jour Roentgenol and Rad Ther , Apnl, 1930 35, 
485-4S9 

Diodrast in 10 c c. or 20 c c quantities has been m- 
jeeted into the xcins of parts showmg venous obstruc- 
tion For upper extremity study 10 cc has been 
found sufficient, while for the lower extremity 20 c c is 
recommended The injection is made rapidly at the 
rate of approximately 1 cc per second There arc 
occasional mild rcacUonx (light headedness or nausea 
and vomiting), but no revere ones and no thromboses 
Films must be made rapidly (preferably on the Bucky ) 
immediately after injecuon for the veins empty rapidly. 
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even m pathologic cases, so that good visualization of 
the veins is obtained in only one film 
In normal cases the vem injected is usually visuahzed 
well up into the trunh, the density of the venogram 
dimmishing centrally with htUe retrograde visuahza- 
tion of the tnbutanes In obstrucUve cases there is 
visualization of many diverging and tortuous collateral 
channels the mam venous trunks being visualized for 
only a short distance bej ond the point of injection 
The procedure is safe and simple The only contra 
indications are recent (inthm two necks) acute throm- 
bophlebitis and idiosyncrasj to iodides 

J E Habbe, M D 


nail IS driven through the greater trochanter fractured 
ticck, and into the center of the head in stages, each 
bemg checked by stereoscopic film exammation. 

This method permits operation through only a small 
skin mcision, the patient raovmg about on crutches on 
the third or fourth daj The nail is removed when the 
fracture hne has healed The results appear to be very 
good as non union has not occurred m any one case up 
to this writing 

S M Atkins M D 


HODGKIN’S DISEASE 


HEMORRHAGE 

Rendu-Osler Weber Disease Hyman J Goldstein 
Rifoima Med , Feb 22 1936, S2, 250 257 (Repimted 
by permission from Bntish Med Jour , Maj 16 
1936 p 79 of Epitome of Current Medical Literature ) 

The author gives this name to the condition other 
wise known as hercdo-famihal angiomatosis with 
Goldstein’s recurrent hemorrhages which was desenbed 
by Rendu m 1896 Osier m 1901 1907 and 1911 Parkes 
Weber m 1907 and 1924 and Goldstem in 1921 The 
three essential features are heredity hemorrhages and 
telangiectases on the skin and mucous membranes 
The patients do not bleed excessivelj after teeth ex- 
traction or accidental wounds The condition has noth- 
ing m common i\nth hemophilia essential thrombocy 
topenia permcious anemia splenic anemia or Glanz- 
mann’s famihal thrombasthema In some advanced 
cases the liver and spleen may be enlarged There 
are about 120 affected famihes on record comprising 
about 850 mdividuals 

Treatment consists in cautenzation of the bleedmg 
telangiectases or the application of x rays or radium to 
the telangiectases of the spleen or liver Calcium is 
admmistered by mouth or intravenously with or 
without thrombotic extracts to check the hemorrhage. 
Snake venom is small doses has been used and 
preparations rich m vitamms arc recommended 


THE HIP JOINT 

Roentgen Techmc for the Internal Fixation of Frac- 
tures of the Femoral Neck Charles H Peterson 
Am Jour Roentgenol and Rad Ther Februarj , 1936 
35, 226-229 

By the use of the roentgen films of the normal hip the 
length of the neck and its anterior angulation is deter- 
mmed This is done by takmg a number of films at 
varymg oblique angles of the neck with the film alwaj-s 
at right angles to the ray The femur is rotated until 
the entire neck is superimposed on the head thus 
causing the neck to be flat With a measuring rod 
attached to the center of the greater trochanter a film 
taken of this region can thus aUow e.xact measurement 
of the length of the neck With the ab^ accumte 

knowledge the correct size of nail can be chosen The 


Hodgkin’s Disease of Bone Marrow and Liver with 
out Apparent Involvement of Lymph Nodes Harry 
Herscher Am Jour Roentgenol and Rad Ther , 
January 1936, 35, 73-77 

A case of Hodgkin s disease of bone without apparent 
mvolvement of Ijmph nodes is presented only one 
other case of this type havmg been recorded m the ht 
erature The case was charactenzed by an acute chni 
cal course only three months m duration from the onset 
of sjmptoms to the time of death The roentgeno- 
grams of the involved bones suggested a metastatic 
malignancj , in the skull the appearance resembled 
multiple mjeloma 

The frequency of bone marrow mvolvement m Hodg 
kin s disease is much more common than is ordinarily 
suspected and as some investigators believe may be 
universal in advanced eases 

S M Atkins M D 


Hodgkin’s Disease of the Lung Ernest H Fal 
coner and Maurice E Leonard Am Jour Med Sa , 
June 1936 191,780-788 

A study of 29 cases of Hodgkm’s disease revealed 
pulmonarj mvolvement in nine, an mcidence of 31 
per cent One hundred and twenty-five cases col 
lected from the hterature representing eight authors 
(mcluding the present authors 29) showed pulmonaiy 
involvement m 47 an incidence of 37 6 per cent 

In descnbmg the pulmonary findings the authors 
present them from the clmical roentgenologic and 
pathologic standpomts 

Seven cases are reported m detail 

Henri K Taixor M D 


The Gordon Test for Hodgkm s Disease Jacob 
D Goldstem Am Jour Med Sci June 1936 191, 
775-780 

The author describes the 'Gordon Test — encephali 
tic sjmdrome m rabbits followmg the intracerebral 
mjection of suspensions of lymph glands obtamed 
from patients with Hodgkm s disease 

Goldstem studied the rabbit reactions m 29 cases 
Of these mne were histologically proven cases of 
Hodgkins The other 20 were suspected of havmg 
Hodgkm s chnicaUy but were proven to be the follow- 
ing tuberculosis (5) chronic Ij-mphadcnitis (6) of 
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these two were infectious mononucleosis, leukemia (2), 
hyperplastic node (4) , lymphosarcoma (3) 

Of the nine proven cases of Hodgkin’s disease, the 
Gordon test was positive m seven and negative in two 
The Gordon test was negative in the 20 control cases 
Henri K Taylor, M D 


Hodgkin’s Disease of Bone M C Morrison 
Canadian Med Assn Jour Apnl, 1936, 34, 393-396 
The author states that the term 'Hodgkin’s group" 
represents an undifferentiated group of atiTiical cases 
which seem to be gradations between lymphadcnoma 
leukemia and lymphosarcoma These produce three 
lands of reaction, the inflammatory the hyperplastic, 
and the tumor type, the latter differing from the others 
in Its infiltrative and destructive behavior toward the 
surrounding tissues its sjstemic spread and the longer 
course ol the disease Characteristic roentgen changes 
arc mottling then focal necrosis erosion of the cortex, 
gross thickcmng and hftmg of the penosteum in nb 
and sternal iniolvement, and (rarelv) osteoplastic 
changes in the chrome disease In the vertebr'e, 
■destruction and collapse are the rule, but the disc 
cartilage remains intact Metastatic carcinomas of 
the osteolj’tic types, Ewing’s tumor, leukemia, and 
sjTihilis must be ruled out clinically to confirm the x-ra> 
diagnosis of Hodgkin’s disease 

W H Gillentine, M D 


INFECTIONS (THERAPY) 

An Analtsis of t)ie So-called Bactcncidal Efiect of 
Roentgen Ra>s in Local Infections and in Inflarama 
ton Processes A O Nathanson Strahicntherapie 
1930, 55, 521 

The author studied the mechanism of the beneficial 
effect of small and moderate doses of roentgen ra>s in 
inflammatorj diseases The experiments were con 
ducted on the inguinal glands of rats with paratj-phoid 
bacillus B Roentgen raj s have no direct bactericidal 
effect neither in n(ro nor in eiro, if used in the custo- 
marj therapeutic doses The effect of the rajs in m- 
flammatorj dtseascs cannot be explained therefore, bj 
tlitir Inctcricidal properties but bj a change of the 
tissue reaction to bactena following irradiation The 
Inctcricidal power of blood and tissue was not found 
ancrcascd after irradiation 

Ernst A Pom r M D , Ph D 

Roentgen Tlierapj of Certain Infections Fred M 
Hodges Am Jour Roentgenol and Rad Thcr 
Icbruan Idio 35,145-155 

Tins subject in this counln is not rcceinng from 
■mam radiologists the attention it deserves In this 
article onl\ those conditions in which x radiation has 
dcfinitclv proven to be the best method are considered 

Arviipr/ai — Irradiation is praclicnllj a specific 
wlun the lesion is local Small earlv lesions nearh 
iilwavs disappear within twciitv four hours after the 


treatment Large infected areas usually show an 
early localization ■with gradual cure withm a few daj^ 
In some there is a marked walling off or pointing of the 
infection with the formation of a small central mass 
which can be lanced Best results are obtained ■with 85 
kv 125 r, no filter This dose is repeated if necessary 

Furunculosis — Owing to the fact that the infection is 
often deep the best prescnption is 125 kv 125 r 4-6 
mm aluminum filter, at weekly intervals for several 
treatments The existing lesions are cured and new 
ones aborted 

Carbuncle — Irradiation certainly in the large major- 
itj limits the spread, lessens the pain mcreases drain- 
age shortens the duration of the disease somewhat, and 
defimtely lowers the mortality The prescnption is 85 
kv , 100 r, no filter, for two or three doses In very 
earlj lesions a large filtered dose may abort the condi- 
tion There must be close co-operation ■with the medi- 
cal man to treat the general condition if necessary 

Infected RJttnophynta — The prescnption is 125 kv , 
300 r 4-6 mm Al filter Several of these conditions 
were cured bj the author 

Infected Angxoma — A large dose is necessary but the 
condition is radiosensitive and excellent results can be 
obtained 

Granuloma — In the ordinary tjrpe consisting of very 
cellular and nchlj vascular granulations with associated 
infection 700 to 900 r unfiltered at 85 kv has given 
excellent results In telangiectatic granuloma one to 
three doses of low voltage unfiltered have invanably 
produced good results 

Blastomycasts — In some of the senous fungus infec- 
tions cspcciallv in cases in which the lesions are limited, 
500 to 600 r. 125 kv , 4-6 mm Al filter, 10-m distance, 
has given excellent results Iodine thcrapj should be 
given along with the radiation 

Parolitts — ^Manv acute subacute and chrome cases 
havre almost uniformlj responded well mth from three 
to five doses of 125 kv’ 125 r, 4-0 mm Al filter and 10- 
in distance 

MikuUcz s Disease — Fivrc cases havre responded to 
200 kv 100 to 400 r 1 mm copper, 1 mm Al filter at 
60-cm distance In several the dose was repeated 
after four weeks Mikuhcz s sj-ndrome will also re- 
spond tcinporanlj to irradiation The final outcome is 
of course dependent upon the particular disease with 
which It IS associated 

Localized Infections, Especially on and about the 
Face — Irradiation in these conditions reaches probablj 
Its greatest usefulness in preventing spread to the ves- 
sels of the brain or general septicemia In the slightest 
spread of the infection to the surrounding fixed tissues, 
100 to 150 r unfiltered low voltage, is applied As a 
rule rapid walling off occurs within from 6 to 12 hours 
If definite improvement within 24 hours has not oc- 
curred consultation inth a bacteriologist and immun- 
ologist is indicated, and suitable other methods of 
treatment should be instituted such os the administra- 
tion of antistreptococcic or other scrum 

The value of irradiation on these and other infections 
has been dcrimtclv shown to be due to the liberation of 
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some substance present m the leukocj tes which are 
destroyed by the irradiation Thus, m cases in which 
leuLDCj-tic infiltration is slight the irradiation result is 
not so good Radiologists have a definite duty to per- 
form, namely, to acquamt the medical men with the 
value of irradiation ui these conditions 

S M Atkins, M D 


from the adjommg large vessels, such as the iliac ar- 
tenes 

Reviewmg the embryology of the kidney reveals that 
ectopic pelvic kidney is a defect of development that 
occurs before the eighth week The madence of con 
genital ectopic kidney is one in 882 autopsies and one m 
547 urologic exammations 


THE KIDNEYS 

TraumaUsm of the Kidney W Calhoun Stirlmg 
British Jour Urol , March, 1930, 8, 1-20 
Injunes of the renal parenchyma are more common 
than those mvolvmg the pelvis, and represent the aver- 
age case ivith mild hematuria, these may heal spon- 
taneously, many of which, however, ivill later become 
functionless The kidney is the most frequently rup- 
tured abdommal viscus and has the best prognosis 
Conservative treatment with supportive measures 
and a long rest m bed mil cure the majority of mild 
lacerations of the kidney, with the e\ccption of those 
mvolvmg the pelvis, the latter usually require incision, 
repair, and dramage Nephrectomy is reserved for 
severely injured ladnej's mth tom renal vessels and 
fragmentabon of the major portion of the kidney 
Intravenous urography offers a simple safe method 
of determining the degree and site of laceration of the 
kidney, and may be combmed with a retrograde uro- 
gram if the renal shadow is absent Individualization 
of cases is essential as a guide to proper management of 
renal mjunes 

Davis H Pardoll M D 


The Kidney Pelvis Its Normal and Pathological 
Physiology J Leon Jona Proc Roj Soc Med , 
April 1930 29, 623-028 

The author describes his technic and method of 
study retrograde urography mcludmg fluoroscopy 
He likens the jielvis and calyces to a senes of muscu- 
lar chambers contracting in regular sequence, and 
separated or connected by muscular valves or sphme- 
ters Because of the muscle tone m the ureter pelvis, 
and calyces, there is alwaj's some unne m the pelvis 
and calyces — about 8 c,c the mamtenance filhng 
The author desenbes vanous types of dysfunction 
affecting the pelvis and ureter He also desenbes 
another method of investigation whereby a graphic 
record of the contractions of the kidney pelvis is ob 
tamed — ^pyelometry with the aid of a recording tam- 
bour attached to an inlymg (No 7 or No 8 Cham^re) 
catheter 

Henr\ K Taymr M D 


Ectopic Pelvic Kidney Gdbert J Thomas and 
J C Barton Jour Am Med Assn Jan IS 1936 
106, 197-199 

An ectopic kidney is one which is congemtally dis 
placed and has never occupied a normal position An 
ectopic pelvic kidney is one fHed withm the bony 
pelvis or across the spme and denves its blood supply 


The condition may be symptomless and the diagnosis 
may reqmre cystoscopy, ureteral cathetenzabon, and 
bilateral pyelo ureterograms either by the retrograde 
or the excretion method It must be considered 
when pelvic tumors are found m either sex, and m the 
female when abortions occur or when normal preg- 
nanaes are mterfered with by some abdominal or pel 
vie mass 

Treatment consists of nephrectomy if symptoms arc 
produced provided the contralateral kidney is normal 
Ctiarles G Sutherland, M B (Tor ) 


The Cause for Extravasation of the Kidney Pelvis 
and Its Prevention Paul Eichler RSntgenpraxis 
December, 1935 7, 803-806 

Extravasation of the kidney pelvis is defined as any 
abnormal findmg of contrast material outside of the 
pelvis, for instance a subcapsular filhng mjection of a 
tubulus or a pyelovenous reflux All these not in com- 
mon findmgs are due to the techmeal procedure and 
not to a pathologic cause The author has found ew 
dence of extravasation m about 1 per cent of his pyelo 
grams In another senes of cases it happened m 6 8 
per cent of the pyelograms Symptoms due to it were 
very shght, if any at all The author warns agamst 
colloidal or oily contrast materials He beheves that 
these accidents may be avoided by careful technic ex 
cept m a very few cases m which a spasm of the pelvis 
and calyces might produce extravasation 

Hans W Hbfkb M D 


THE LUNGS 

Cystic Disease of the Lung Herman Hennell Arch 
Int Med 1936 57, 1-17 

The author presents eight cases and discusses the 
cUnical features, the diagnosis the therapeutic prob 
lems and the mechanism of the symptoms and signs of 
the condition 

Case I Male, aged 46 years Several oval and 
round air cysts were present m both lower lobes One 
large cyst was filled with fluid 

Case II Female aged 23 years Pneumothorax 
was present near the apex of the lung mth numerous 
air cysts below the pneumothorax The heart and me- 
diastmum were displaced to the opposite side This 
case was classed as congenital 

Case in Male aged 46 years Diffuse fibrotic 
process involved both lungs with thickening of the 
pleura and diaphragmatic adhesions Postmortem 
exaromation revealed extensive cystic disease and 
there was a firm mass which prov ed to be a large blood 
dot 
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some substance present m the leukocytes which are 
destroyed by the irradiation Thus, m cases m which 
leukocytic infiltration is shght the irradiation result is 
not so good Radiologists have a defimte duty to per- 
form, namely, to acquamt the medical men with the 
value of irradiation m these conditions 

S M Atkins, M D 


THE KIDNEYS 

Traumatism of the Kidney W Calhoun Stirlmg 
British Jour Urol , March 1036 8, 1-20 

Injuries of the renal parenchyma are more common 
than those mvolvmg the pelvis and represent the aver- 
age case with mild hematuria, these may heal spon- 
taneously, many of which, however, wtII later become 
functionless The kidney is the most frequently rup- 
tured abdominal viscus and has the best prognosis 
Conservative treatment with supportive measures 
and a long rest m bed will cure the majonty of mild 
lacerations of the kidney, with the exception of those 
mvolvmg the pelvis, the latter usually require mcision 
repair, and drainage Nephrectomy is reserved foi 
severely mjured kidneys with tom renal vessels am . 
fragmentation of the major portion of the kidney 
Intravenous urography offers a simple, safe methoi 
of determinmg the degree and site of laceration of th 
kidney and may be combmed with a retrograde uro 
gram if the renal shadow is absent Individualizatioi 
of cases is essential as a guide to proper management o 
renal injunes 

Davis H Pardoll, M D 


The Kidney Pelvis Its Normal and Pathological 
Physiology J Leon Jona Proc Roy Soc Med 
April 1936, 29, 623-628 

The author describes his technic and method of 
study retrograde urography mcludmg fluoroscopy 
He likens the pelvis and calyces to a senes of muscu- 
lar chambers contractmg m regular sequence and 
separated or connected by muscular valves or sphinc 
ters Because of the muscle tone m the ureter pelvis, 
and calyces there is always some unne in the pelvis 
and calyces — about See the mamtenance filhng 
The author desenbes vanous types of dysfunction 
affecting the pelvis and ureter He also describes 
another method of mvestigation whereby a graphic 
record of the contractions of the kidney pelvis is ob- 
tamed — pyelometry with the aid of a recording tam- 
bour attached to an inlymg (No 7 or No 8 ChamJre) 
catheter 

Henry K Tayeor M D 
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Ectopic Pelvic Kidney Gilbert J Thomas and 
C Barton Jour Am Med Assn Jan 18 1936 


106, 197-199 „ . 

An ectopic kidney is one which is congemtaUy dis 
placed and has never occupied a normal position An 
ectopic pelvic kidney is one fixed withm the bony 
pelvis or across the spine and derives its blood supply 


CysL. 

Int Meu 
The authi 
clmical feature 
lems and the mee 
the condition 

Case I Male, ageu 
round air cysts were presei 
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lation, more common are the massive foci of consoli- 
dation due to silico-tuberculosis These may be situ- 
ated in the upper parts of the lung where they result 
from reacUvated apical foci of tuberculosis but fre- 
quently they occur m the mid or lower lung They 
consist of a very chronic combination of tuberculosis 
and silicosis progressing simultaneously m the same 
area They give rise to much less pronounced symp- 
toms of intoxication than tuberculosis alone More 
acute forms of tuberculosis, aspiration disease, and 
miliary tuberculosis occur but they are not very com- 
mon 

Non sihcous dusts are generally responsible for an 
exaggeration of the hnear markings of the lung As 
far as known, the slight perilymphatic reactions re- 
sponsible for them do not interfere with pulmonary 
function and they do not alter the native susceptibihty 
to tuberculosis 

Asbestosis is not so well understood The roent- 
genogram shows a diffuse haziness of the lower lung- 
fields and later a very fine uniform stipphng Whether 
chrome pleurisy increased hnear markings and con- 
glomerate shadows are due to the dust, to secondary 
changes incident to collapse of lobules, or to compli- 
cating infection, has not been definitely settled The 
appearance of a tuberculous lesion in the asbestosis- 
infiltrated lung is apparently not modified There may 
be some tendency toward chromcity 

Hans A Jarsjb, M D 


SOFT TISSUE ROENTGENOGRAPHY 

Soft Tissue Roentgenography Anatomical, Techni- 
cal, and Pathological Considerations John R Carty 
Am Jour Roentgenol and Rad Ther April, 1930, 35, 
474~1&L 

By proper technic the follomng tissue layers may be 
identified on an \ ray film skin, subcutaneous dark 
zone, ' subcutaneous reticulated zone fpanmculus adi- 
posus), fascia muscle layer bone In some instances, 
particularly at the flexures of extremities one may iden- 
tify blood vessels and nerves If air is injected into the 
facial spaces and a film made the author designates it 
a fasciagram Muscle detad is better in children and 
the aged in the athletic young adult this tissue layer is 
more amorphous Enlarged glands may in certain re- 
gions, particularly the supraclavicular spaces be dem- 
onstrated which have escaped clinical detection The 
uterus and bladder may often be outlined 

1 alty or mucous tumors may be less dense than soft 
tissue imiiors of other composition Hemangiomas arc 
the only soft tissue tumors the nature of which can 
Usually Im. determined these show worm like struc- 
tures of increased density due to the blood channels 
comiinsing them 

The le-ehme re-coniiiiended is 100 nia for two or three 
se-e-oiids id inch distance and \ anable \ oltage (30-70) 
1 dills must be developed by sight 

J h Hmuif M D 


TUBERCULOSIS, PULMONARY 

Pulmonary Tuberculosis of the Lower Lobe David 
Reisner Arch Int Med , 1935, 56, 258 

Tubercidosis of the lower lobe has been considered 
very rare due to the fact that one frequently fads to 
make a distmction between lesions of the lower lobe and 
basal lesions, and that these designations are often used 
promiscuously Lesions confined to the superior por- 
tion of the lower lobe present neither chmeal nor roent- 
genologic features mdicative of a basal process and 
are in many instances responsible for the somewhat 
vague term ‘ hilus tuberculosis ” Obhque and lateral 
studies of the chest are urged, to assist m accurate lo- 
calization of the lesions 

Occasionally the lower lobe appears to be markedly 
diminished m sue This may occur m the chrome case 
with cirrhotic contraction or m cases with lobar atelec- 
tasis foUowmg aspiration of blood 

The majority of patients show only a limited area of 
mvolvement, usually m the apical or subaptcal porUon 
of the lower lobe Cavitation occurs relatively early in 
these cases In the lateral projection one notes that 
the mvolvement is usually near the dorsal wall An- 
other interesting and unportant finding is a sharp de- 
marcation of the superior margin of the lower lobe which 
is best demonstrated in the lateral or obhque view The 
cavities are frequently large and thm-walled and con- 
sequently are often mistaken for non-tuberculous ab- 
scesses An interlobar fissure Ime extendmg across the 
annular shadow is practically a conclusive sign that the 
cavity is situated postenorly, withm the apes of the 
lower lobe 

In most cases there is a bronchogenous spread mto 
other portions of the lung and not infrequently spread- 
mg to the apex of the upper lobe The author is con- 
vmced that there is httle, if any, anatomic or pathologic 
relationship with the hilar structure in this form of 
tuberculosis 

Tuberculosis of the lower lobe occurs prmcipally in 
women and is very uncommon m men The author ex- 
plains this on the basis of existing physiologic varia- 
tions m the respiratory mechanism 

Collapse therapy is the only effective treatment and 
artificial pneumothorax is the procedure of choice de- 
spite the location in the lower lobe 

Cystic disease of the lung has to be differentiated 
from pulmonary tuberculosis bemgn bronchial bleed- 
ing bronchial neoplasm, bronchiectasis tension pneu- 
mothorax, foreign body, obstructive emphysema, and 
putnd pulmonary abscess The chief complaints m- 
cludcd recumng hemoptysis, episodes of pain m the 
chest and dyspnea productive cough and foul expec- 
toration 

The follow mg pneumodynamic mechanisms w ere ana* 
lyzed (1) ihc development of an air cyst, as deter- 
mined by aplasia or destruction of the surrounding pul- 
monary parenchyma, with resultant loss of elastic sup- 
(-) the persistence or spontaneous disappearance 
of a cyst, as determined by the patency of its bronchml 
comnmmcaiion (3) the growth and possible rupture of 
an air cyst, as determined by a che-ck valve type of 
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well-formed fat deposits on the parietal pleura The 
inner muscle layers along the course of the ribs de- 
scribed by Knutsson, usually do not become apparent 
m straight sagittal chest views The marginal shadows 
mentioned are not to be regarded as a pure optic decep- 
tion, the tangential projection of parietal and visceral 
pleura at times is suffiaent to produce such shadows 
In the anatomic part of this paper several specimens 
are reproduced showmg the fat pads mentioned It is 
pomted out m these papers that lamellar pleurisy” as 
reported first by Fleischner, m 1927, does occur and 
may produce quite similar appearance of the raargmal 
portions of the chest 

H A Jarre M D 


PNEUMOTHORAX 

Paradoxical Opacities inthm a Pneumothorax F 
Fleischner Fortschr a d Geb d Rdntgenstrahlen, 
1936, 53, 45-53 

So-called paradoxical opacities occurring usually m 
the peripheral portions of the pneumothorax are shown 
to result from broad pleural adhesions, commonly seen 
along the dorsal surface of the lower lobe, more rarely 
of the upper lobe The production of this roentgeno- 
logic unage is illustrated graphically 

Such paradoxical opaaties offer nothmg stnLmgly 
new to anyone who has any appreciable expenence ivith 
pneumothorax therapy 

H A Jarre, M D 


RADIATION SICKNESS 

Nembutal m the Treatment of Radiation Sickness 
G E Richards and M V Peters Am Jour Roent- 
genol and Rad Ther April, 1936, 35, 522-525 

Forty cases of radiation sickness were treated with 
nembutal The presence of hver disease is said to con- 
tra indicate the use of this drug and perhaps 1 or 2 per 
cent of persons do not tolerate barbiturates however 
these are rare exceptions The dose is 1 5 to 3 grams, 
given preferably one hour before the treatment In a 
few cases which appeared to become resistant to the 
drug even m 3 gr doses the addition of hydrochloric 
acid m 5 drop doses before meals accomplished further 
control of upsets The drug cannot be considered spe- 
cific for radiation sickness but it constitutes a great 
boon to the mdividual who might otherwise refuse to 
complete the senes as planned 

J E Habbe M D 


RADIUM 

Advantages and Disadvantages of the Radium Ele 
ment Pack James J Duffy Am Jour Roentgenol 
and Rad Ther , April 1936 35, 508-512 

There is no five year result basis on which to judge 
radium pack efficiency The early cases are subse- 
quently treated by intersUtial uradiation or surgery or 
both while the late cases present too many intangbles 


The filter of the pack at Memorial Hospital is of 
platmum and brass eqmvalent to 2 mm of lead The 
effective wave length corresponds to that of highly fil 
tered \ rays produced at 1,500,000 volts Because of 
low mtensity the duration of treatment must be rela 
tively long both m tune per treatment and m number of 
treatments It is customary to gve exposures of two 
hours per day At 6 cm , three days are required to 
give 24 000 mg hr or six days if treatment included 
both sides of the neck , at 15 cm thirty days of treat- 
ment are required 

Comparmg 200 kv radiation filtered through 0 5 mm 
copper at 50 cm distance, 540 r ivas found to produce 
the same skm reaction as 190 mmutes exposure to the 
radium element at 6 centimeters The r output meas- 
ured by skin effect was 28 t at 6 cm , 1^ r at 10 cm , 
and 0 57 r at 15 centimeters However by the usual 
small lomzation chamber measurement the r output 
from the radium pack was three to four times as much 
as estimated by skm effect If this is due to a differ 
ence of skm effect caused by shorter wave length, then 
the skin may be given three to four times as much ra- 
dium pack radiation as 200 kv radiation, which factor 
more than offsets the better depth doses obtained by 
200 kv radiation at 50 cm as compared to the radium 
pack at 6 or 10 centimeters At the present time the 
longest practical radium pack skm distance is 15 cm 
From a mechamcal pomt of view the radium pack 
because of its bullaness and heaviness is difiBcult to 
apply to the neck axilla in stout patients and the 
penneum The time factor is also m some measure un- 
favorable, smee a two- or two-and a half-hour treat- 
ment time IS difficult for some patients to tolerate 
Despite these mechamcal disadvantages of the ra- 
dium pack and the lack of statistical results the author 
IS of the opmion that the chmeal results m some cases of 
pharyngeal laryngeal breast and rectal tumors and 
in Hodgkm’s is better \nth the packs than with 200 kv 
X rays 

J E Habbb, M D 


SILICOSIS 

The Diagnosis of Sihcosis, with Special Reference to 
Roentgenological Mamfestations Leroy U Gardner 
Ann Int Med August 1936 10, 166—173 
The author's summary is as follows 
Regardless of the history of exposure to dust, a 
diagnosis of sihcosis should not be made until general- 
ized discrete nodular shadows are visible m the lung- 
fields Large localized shadows suggest compheaung 
infection but there is a conglomerate type of simple 
sUicosis that occurs m the absence of active mfection 
It maj result from pulmonary damage by previous 
infection that has healed It can be differentiated 
from active infecUon only by careful climcal study and 
by repeated roentgenograms to exclude change m the 
character and size of the lesion The sihcotic lung 
ma> exhibit the usual mamfestations of turberctUosis 
superimposed upon a background of generalized nodu- 
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CANCER OF THE THYROID IN CHILDREN’ 

By HUGH F HARE, M D , The Lahey Chmc, Bostov, Mass 


A SURVEY of 15,000 thyroid opera- 
tions performed at the Lahey Chmc 
shows that 25S cases, or 1 7 per cent, 
were diagnosed as primary malignancy of 
the thyroid gland Six of the cases were m 
children under fourteen years of age, the 
youngest in this group being six years, the 
oldest thirteen Three of the six have 
been previously reported by Cattell (1) 
A review and the subsequent course of 
these cases is given, in addition to the 
report of three new cases 
There is considerable discrepancy among 
expenenced pathologists regardmg the 
proper classification of thyroid malignancy 
We are accustomed to and use Dr Shields 
Warren’s classification While it does 
not reach Dr Warren’s ideal, it is a satis- 
factory workmg classification from the 
clinical point of view Our classification 
IS as follows 

Group I (1) Fetal adenoma with blood 
vessel invasion 

(2) Papillary' adenocystoma 
with blood vessel invasion 
Group II Adenocarcinoma 
(I) Papillary 
(2) Alveolar 

Group III (I) Diffuse small-cell carcinoma 
(2) Small compact-cell carci- 
noma 

(3) Giant-cell carcinoma 
(4) Fibrosarcoma 

* I’fLM.iitLj Ixfori. the Radiological Society of North 
America At the Twent> second Aiuiual Meeting at 
Cmcinnali, Not 10-Dec -i, I'Jdo 


It has been noted previously that from 
90 to 95 per cent of mahgnanaes of the 
thyroid develop in pre-existmg adenomas, 
usually m glands m which a smgle adenoma 
is present K early diagnosis and conse- 
quently a high percentage of cures are to 
be attamed, this alone is indication for 
surgical removal of these lesions Mahg- 
nanaes developmg in pre-existmg adenoma 
are largely of the Group I and Group II 
types These groups, representing the 
slower groivmg tumors and therefore the 
easiest to cure, make it imperative to ar- 
rive at as early a diagnosis as possible 
Tmnors makmg up Group I, namely, 
the fetal adenomas and the papillary cyst 
adenomas mth blood vessel mvasion, 
grow slowly Recurrences tend to be 
local rather than to distant pomts Our 
senes of mahgnanaes of the thyroid shows 
that 95 per cent of these tumors are cured 
by combined surgery and radiation This 
being the group most favorable for treat- 
ment, it IS unfortunate that none of them 
occurred in this senes 
Tumors making up our Group II, namely, 
the papillary adenocaranomas and the 
alveolar adenocaranomas, grow more rap- 
idly than those in Group I They tend 
to invade surrounding tissues, and re- 
currences may be local or distant but most 
frequently spread to surroundmg lymph 
glands, this being the group of thyroid 
tumors which metastasize to bones The 
alveolar adenocarcinomas are more highly 
malignant than the papillary adenocar- 
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bronchial communication, with a resultant progressive 
mcrease m the mtracystic pressure, (4) the mechamsm 
of chronic pneumothorax and its relation to recurrmg 
cystic rupture, (5) the mechanism of mediastinal dis- 
placement and bronchial distortion as produced by 
large cysts with a high mtracysUc pressure and (6) the 
cause of recurrmg pam m the chest and dyspnea as re- 
lated to the rupture of air cysts, with resultmg tension 
pneumothorax 

The therapeutic measures employed mcluded arti- 
ficial pneumothorax, extirpation of the cysts and the 
injection of iodized poppy-seed oil or similar substances 
mto the cystic cavity 

E M Shebesta, M D 


TUMORS (THERAPY) 

The Place of Radiation m the Treatment of Cere 
bellar Medulloblastomas Report of 20 Cases Elliott 
C Cutler, Merrill C Sosman, and Walter W Vaughan 
Am Jour Roentgenol and Rad Ther , April, 1936, 35, 
429-453 

Cerebellar medulloblastomas occur by far the most 
commonly m early childhood, the peak being m the age- 
group of five to ten years They are an uncommon 
form of tumor foimmg as they do less than 1 per cent of 
all intracranial tumors (8 4 per cent of 862 verified 
ghoraas m Cushmg's reported senes) Pathologically 
they are soft vascular, and invasive and they may also 
be transplanted along the cerebrospinal pathways, be- 
ing most commonly ‘ seeded" by gravity The loca- 
tion most often met with is m the midlme, duectly in 
the fourth ventricle They do not metastasize outside 
the central nervous system Histologically they are 
highly cellular and vascular the typical cell bemg a 
small round or oval one with scanty cytoplasm Chni- 
cally the case is usually that of a preadolescent child 
(males bemg affected three times as often as females), 
who complains of headaches or suboccipital discomfort, 
occasional raommg voraitmg without nausea and awk- 
wardness of gait The head may enlarge unduly fast, 
and vision is apt to be impaired In adults headache 
and vomiting are apt to be minor symptoms tinmtus 
and deafness bemg more common 


The course of the lesion is rapidly fatal, death usually 
occurring withm twelve months after onset except for 
operative mtervention or roentgen therapy 

It IS important that roentgenologists be familiar with 
these tumors smce radiation therapy plays such an es 
sential part m the control of the case It is unperative, 
however that there be close co-operation between radi 
ologist and neurosurgeon, smce dehydration must be 
earned out pnor to radiation and at tunes surgical m- 
tervention is necessary to control reactions of the pa 
tient 

The wnters are of the opmion that under proper clmi 
cal control and preliminary dehydration therapy i ray 
therapy may accomphsh as long palliation as surgical 
removal and be attended with practically no mortality, 
m contrast to the 24 per cent operative mortahty m the 
hands of the best neurosurgeons These lesions may 
well be looked upon as the lymphomas of the central 
nervous system at least insofar as their radiosensitivity 
IS concerned It is this rapid response of most of these 
tumors to limited amounts of radiation which justifies 
attemptmg to control the case wnthout surgery and 
biopsy m the authors’ experience the test of ten days 
of radiation iviU confirm the chmeal diagnosis of this 
pathological type of tumor bv the marked chmeal im- 
provement 

The technic used is as follows 185 kvp , 4 ma 0 6 
mm copper plus 1 0 mm alummum filter, target skm 
distance 40 cm , 10 8 r per mmute, effective wave 
length 0 157 AngstrOm, cerebellar portal 10 cm X 10 
cm lateral ventricles (right and left) 15 cm X 15 cm , 
spine (cervicothoracic and thoraco-Iumbar) 12 cm X 
30 cm maximum daily dose 300 r, maximum field 
dose 600, except cerebellum which receives 800 r at 200 
r daily Ordinarily it is only the radiation to the cere 
bellum which must be given with particular care to 
avoid blockmg the aqueduct by edema After six weeks 
the cerebellar treatment only is repeated, two months 
later the entue senes (head and spme) is repeated, 
three months later the cerebellum only is treated, 
after three months and agam after six months the en- 
tire senes Is repeated 

Two cases which have had only radiation without 
surgery are ahve and well one havmg been symptom- 
free for thirty five months 

J E Habbe, M D 
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Thirty-three per cent, or two of our six 
cases in children, developed in aberrant 
thyroid tissue 

One of our cases which fortunately 
showed a completely encapsulated adeno- 
carcmoma occurred m a thyroglossal cyst 

DIAGNOSIS 

With the present methods of climcal 
diagnosis, the pre-operative diagnosis of 
malignancy for early cases is practically 
hopeless The history of a gland or a 
pre-existmg adenoma mcreasmg in size is 
suggestive, though not diagnostic Con- 
stitutional symptoms are strikingly ab- 
sent m the early cases and even m the 
advanced cases there are few symptoms 
other than those caused by pressure Loss 
of weight IS not infrequent Differentia- 
tion from thyroiditis m which the gland 
increases m size and is firm and hard is 
many times impossible It is true that 
experienced palpators of the thyroid will 
have higher percentages of correct diag- 
noses than the untramed but even the 
best are correct in less than one-third of 
the cases other than those that are ob- 
V ously malignant This means, from the 
practical pomt of view, that one must lean 
entirely upon the pathologist for diagnosis 
in the early cases It means that many 
innocent adenomas must be removed m 
order to protect the individuals who have 
or may later develop cancer In aber- 
rant tissue we know of no way to make the 
differential diagnosis a certainty other than 
by biopsy, which we feel should be done in 
every case 

CASE REPORTS 

Case 1 A male child, si\ years of age, 
was admitted Feb 10, 1030, complaining 
of swelling of four weeks’ duration m the 
iiiidliiie of tlie neck, the swelling becoming 
progresbu elv more marked, jct unaccom- 
panied b> constitutional symptoms The 
ph\Mcal examination was negatue except 
for a Inne-bized mass in the neck A 
clinical diagnosis of thjToglossal cyst was 
made and operation adxised 


On Feb 12, 1930, a radical resection of 
the cyst was performed and, while there 
was no suspiaon of malignancy pre-opera- 
tively nor at operation, the pathologic 
diagnosis was adenocaremoma ansmg m 
and completely encapsulated m a thyro- 
glossal cyst Fourteen days after the 
first operation, a wider excision was made 
because of the pathologic report 

In October, 1930, the patient returned 
for a routine check-up, at which tune the 
cyst had recurred, another exasion was 
advised and performed on Oct 17, 1930, 
at which tune no exndence of carcmoma 
chmcaUy or pathological y was found 
X-ray treatment was advised, but refused 
by the child’s parents 
A letter from the boy’s father three 
years post-operativelv stated that his 
son was m perfect health and had had no 
trouble with his neck since operabon 
This IS a six-year good result treated 
entuely by surgical means, and is one of 
the earhest caremomas we have had It 
IS to be noted that the tumor at the time 
was entuely localized withm the cyst 
wall (Fig 1) 

Case 2 An 11 -year-old gul entered 
the Clmic on Jam 25, 1930, complaimng 
of lumps m the neck of one and one-half 
year’s duration The lumps had, from 
time to time, shown some evidence of 
growth, but previous beatment before entry 
had decreased the size of the glands be- 
fore we saw them There were no con- 
sbtutional symptoms and, except for the 
glands, the child w'as apparently in good 
health 

Nme months previous to entry, a biopsy 
had been performed on one of the glands 
The pathologic report at this tune had 
been normal lymphoid bssue Again three 
months before entry, a second gland was 
removed The pathologic report at this 
time was papillary cyst adenoma ansmg in 
aberrant th},TOid bssue X-ray treatment 
was adinsed and gi\en at this tune The 
child received a total of eight beatments in 
one and a half months The exact de- 
tails of the beatment were not recorded 
The glands became definitely smaller fol- 




1 Fig 2 ^ 

ig 1 CxLse 1 Pho tOfn icrograp h of tissue from adenocarcinoraa arising in and completely encapsulated 
m a thvroglossal cyst 

FiS A Case 2 Photomicrograph of tissue from papillary adenocarcmoma (Grade II) arising m aber- 
rant thyroid tissue 


cmoma and, therefore, have proven them- 
selves more resistant to treatment Four 
of oiu: SIX cases fall mto Group II 
Group III mahgnanaes, namely, the 
diffuse smaU-cell, the small compact-cell, 
the giant-cell carcmomas, and the fibro- 
sarcomas are the most rapidly growmg of 
thyroid tumors and represent the group 
most difficult to diagnose pathologically 
The pathologic classifications for this 
group of tumors are vaned and confusmg 
The history of a rapidly growmg tumor 
and the presence of a non-encapsulated 
diffuse hard tumor must aid m makmg the 
diagnosis even when one is accustomed to 
the various classifications These tumors 
are more radiosensitive than the other 
thyroid tumors but are not as radiosensi- 
tive as the lymphoblastomas which the 
small compact cell tumors closely re- 
semble microscopically Two of our cases 


m children have been tumors of this 
type 

Tumors of thyroid ongm may occur m 
aberrant thyroid tissue, that is, m lateral 
and medial aberrant thyroid masses and m 
thyroglossal cysts These tumors are fre- 
quently mahgnant Cattell and AIbnght 
have recently reviewed 30 cases of aberrant 
thyroid tumors which have been treated in 
the Lahey Chmc Of these, 60 per cent, 
or IS, were mahgnant Further, aberrant 
thyroid tumors, as one would expect, occur 
most frequently under forty years of age, 
63 per cent of our cases bemg under this 
age Chmcally, the differential diagnosis 
between this type of tumor and other 
tumors occumng m the neck, such as lym- 
phoblastoma, tuberculous cervical ademtis, 
dermoid cyst, thyroglossal cyst, branchial 
cleft cyst, chrome cervical ademtis, and 
metastatic caremoma is usually impossible 
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Fig 3-B t '■* F'ff -i 

Fig 3-S Case 3 Photomicrograph of tissue from adenocarcinoma arising in the isthmus of the thyroid 

Fig 4 Case 4 Photomicrograph of tissue from papillarj adenocarcinoma arising in the th>roid gland 


thyroid whidi involved the isthmus and 
which was fixed to the trachea 
The pathologic report was adenocara- 
noma with blood Acssel invasion On 
Oct 20, 1035, the patient was referred for 
\-ray therapy Examination at this time 
rc\ calcd a small gland just above the nght 
cla\ icle medially which was firm and non- 
mo\able A diagnosis of recurrence was 
made at this time and agreed to by the 
members of the tumor clinic 
A series of \-ra> treatments was 
gi\ eii through four portals, SO sq cm each, 
giving 1 10 r units measured in air, daily, 
treating through one portal daily, the 
total dose guen to the skin being 4, 040 r 
units Ihe factors used were as follows 
200 k\ p 25 Ilia f)0 cm distance, filtered 
through 0 5 mm copper and 1 mm aluini- 
iiiini 

Ihe mass which w is noted at the start 
of the \-ri\ tre itiiieiit increased m size 


dunng the first ten days, then gradually 
decreased until it was no longer palpable 
There was a fairly marked roentgen der- 
matitis of the antenor portion of the neck 
accompanying and following the treatment, 
but about three weeks after the treatments 
were fimshed, the skin returned to normal 
There were practically no constitutional 
symptoms noted in using this type of 
treatment, except that the child com- 
plained of sore throat and of some diffi- 
culty m swallowing, but this was not 
marked enough for the child to lose any 
weight during the course of treatment 
The child remained clinically well fol- 
lowing treatment and on March 7, when 
she returned for a check-up exammation 
four months after the x-ray treatment 
had been started, a small gland was noted 
about 3 cm above the medial end of the 
left clavicle It w'as deaded at this time 
that further x-ra> treatment was not m- 
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Fig 2-B Case 2 

lowing \-ray therapy but did not entirely 
disappear 

On Jan 29, 1930, Dr Frank H Lahey 
performed a radical resection of the nght 
side of the neck The pathologic report 
, at this time was papillary adenocaranoma, 
Grade II, ansing m aberrant thyroid tis- 
sue There was no evidence m the patho- 
logic shde of either roentgen reaction 
or destruction of the tumor cells Post- 
operatively, two more \-ray treatments 
were given, but again the factors used 
were not recorded 

Three years later, durmg a routine 
check-up, a small gland was palpated near 
the medial end of the right clavicle This 
remamed the same size for another three 
years without other evidence of recurrence 
developmg In July, 1936, the gland was 
removed surgically The pathologic re- 
port at this time was papillary adenocys- 
toma, mahgnant Further \-ray treat- 
ment was advised, but because of begmmng 
telangiectasia of the skm and the “red- 
headed” complexion of the patient, small 
doses were necessarily apphed A senes 
of twelve treatments of 200 r each were 
given through two portals of SO sq cm 
each, one on each side of the neck, usmg 
the followmg factors 200 kv p , 25 ma , 


filtered through 0 5 mm copper and 1 mm 
aluminum, the treatments bemg given 
daily for a total dose of 1,200 r units to 
each portal There was only shght skm 
reaction following treatment The pa- 
tient IS now chmcally well nearly six years 
after the first operation (Fig 2-B) While 
the pathologic report has varied m this 
case on four different occasions, it merely 
serves to pomt out that different types of 
malignancy may be present m the same 
case (See Fig 2-A ) 

Case 3 An eight-year-old gul entered 
the Chmc on Oct 10, 1935, complauung 
of a swellmg m the neck of one year’s 
duration, the mass havmg mcreased m 
size durmg the previous three months 
The child was m good condition, ivithout 
symptoms, except that the mother had 
noticed that she had become nervous along 
with the mcrease m size of the mass 
The physical exanunaLon was negative 
except for a dome-shaped, hard, smooth 
nodule about 2 5 X 3 cm m size, slightly 
to the left of the rmdline of the neck just 
above the sternal notch 

The basal metabolic rate was plus and 
min us 0 on Nov 11, 1935 Owmg to the 
firmness of the lesion, a pre-operative diag- 
nosis of questionable mahgnancy was 
made On Oct. 11, 1935, Dr R B Cat- 
tell excised a hme-sized adenoma of the 
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Fig 5 F'g 6 -j4 

Fig 5 Case 5 Photomicrograph of tissue from carcinoma of the small cell type. 

Fig C-A Case 0 Photomicrograph of tissue from small-cell compact type carcinoma of lateral aberrant 
thyroid 


of the clinical appearance of the child, a 
pre-operative diagnosis of malignancy was 
made Consequently, on Oct 27, 1930, 
Dr R B Cattell perfonned a tracheotomy, 
at which tune we took a biopsy, as exasion 
was impossible The pathologic report 
was carcinoma of the small-cell type. 
Grade III The patient was given three 
senes of \-ray treatments between Novem- 
ber, 1030, and February, 1931 The 
factors used were not recorded, but the 
mass gradually shrank to about one- 
fourth the size at entr> In the Spnng of 
103.1, the mass began to increase m size 
again but further treatment was refused 
I he piticnt died it home m December, 
lOJl, fourteen months after his first Msit 
to the Chmc and se\entccn montlis after 
the first symptoms were noted This is 
a c-ise representing a rapidU growing 
tumor of tile thyroid gland, wherein good 


response was obtained by radiation, but, 
unfortunately, the necessary amount of 
treatment to control the lesion even lo- 
cally was not given, which I feel is defi- 
mtely a mistake In many of these cases 
the disease may be quite advanced without 
metastatic involvement and every possible 
attempt should be made to give enough 
radiation to preeent a recurrence (See 
Fig 5) 

Case b A young Jewish girl, mne 
years of age, entered the Clinic on Nov 
26, 1934, because of an enlargement of 
the neck of two months’ duration, asso- 
ciated with easy fatigability, irntabihty, 
nenousness, rapid pulse and a feeling of 
more than usual warmth She had lost 
two pounds in weight over a penod of five 
mouths 

The physical evammation revealed a 
poor}} nourished voung girl, obviouslv 
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dicated as this nodule was close to the 
skin and it was small enough to be treated 
easily by radon insertion Accordmgly, 
1 me of radon, screened through 0 3 mm 
gold, was placed in the center of the small 
gland The gland gradually decreased in 
size and two months later was not palpable 
The patient has remained well to date 
without evidence of recurrence, havmg 
gamed ten pounds m weight and grown 
nearly three mches in height This rep- 
resents a case in which it was necessary to 
supplement the surgical and x-ray treat- 
ment with the use of radon (See Fig 3-5 ) 

Case 4 A 13-year-old Jewish girl came 
to the Clinic m October, 1935, complaining 
of "goiter” of SIX months’ duration Her 
mother had noticed that the thyroid gland 
had recently mcreased m size and that it 
moved up and down noticeably on swallow- 
ing No constitutional symptoms were 
noted 

The physical examination revealed a 
well developed and nourished Jewish fe- 
male, weighing 135 pounds which was her 
highest weight The exanunation was 
negat ve except for a hard nodule 4 cm m 
diameter to the left of the midline of the 
isthmus The basal metabolic rates were 
plus 6 and plus 4 pre-operatively 

On Nov 5, 1935, Dr Richard B CatteU 
performed a left subtotal hemithyroidec- 
tomy with barmg of the trachea, usmg 
cyclopropane COs absorption anesthesia 
The operative note is as follows Using 
a low collar masion, the pre-thyroid 
muscles were divided transversely be- 
tween clamps on the left side, and a dis- 
crete adenoma of the left lobe and isthmus, 
which had defimtely undergone caremo- 
matous change, was exposed It was 
adherent to the pre-thyroid muscles super- 
ficially and extended down shghtly below 
the clavicle The inferior thyroid artery 
was hgated as a trunk The superior pole 
was not hgated smee it was desuable to 
leave a shght amount of grossly normal 
gland — approximately the upper fourth 
was left The rest of the lobe was totally 
excised, barmg the trachea m the process 
The gland had defimtely mvaded the 


trachea m a small area The sternomas- 
toid muscle of this side was not sutured 
A section between the proximal and distal 
cut edges was cut out and the stump 
hgated, thus leavmg a wide exposure for 
x-ray treatment A small rubber dam was 
brought out of the left thyroid bed and the 
skm closed with chps 
The pathologic report by Dr Shields 
Warren was "papillary adenocaranoma 
of the thyroid gland ” 

On Nov 14, 1935, or mne days post- 
operatively, the patient was referred for 
x-ray therapy The wound was completely 
healed, but the patient’s general condition 
was excellent, without evidence of recur- 
rence 

A senes of twenty x-ray treatments was 
given through two portals of SO sq cm 
each, one on each side of the neck, usmg 
the foUowmg factors 200 kv p , 25 ma , 
60 cm distance, fiiltered through 0 5 mm 
copper and 1 mm aluminum and givmg 
210 r each treatment for a total dose of 
4,200 r umts and a dose to each port of 
2,100 r, the treatment bemg given daily 
Three weeks after treatment, the pa- 
tient returned for observation at which 
tune there was moderate bronzmg of the 
skm of the neck The wound had com- 
pletely healed There were no constitu- 
tional symptoms or evidence of recurrence 
To date, Nov 2, 1936, the development 
of this gul has been normal and there is no 
evidence of recurrence of her mahgnancy 
one year foUoiving treatment (See Fig 

4) 

Case 5 A 13-year-old male came to 
the Chmc on Oct 24, 1930, complaming 
of swe llin g of the neck of three and one- 
half months’ duration The swelhng had 
gradually mcreased m size to the extent 
that for two months previous to entry 
dyspnea had been present, especially on 
exertion The mother stated that she had 
noted easy fatigue and imtabihty, be- 
commg gradually more marked since the 
start of the swelhng of the gland 
The basal metabohe rate was withm 
normal limits, but because of the rapid 
mcrease m size of the tumor and because 
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The use of \-ray treatment for these 
tumors IS a comparatively recent adven- 
ture, especially in children Opimons as 
to the efficacy of this treatment vary 
Group I tumors, that is, the papillary 
adenocystomas and the fetal adenomas 
mth blood vessel invasion, and the papil- 
lary adenocarcinoma which falls under 
Group n, are agreed upon by all to be 
radiosensitive The alveolar adenocarcino- 
mas, the small-cell carcinomas, the giant- 
cell carcinomas, and the fibrosarcomas 
are generally considered radioresistant and 
have been previously so reported by this 
Climc (Clute and Warren, m 1934) Dur- 
ing the past three years, usrag a different 
plan of treatment, we have found that 
all of these tumors are defimtely radio- 
sensitive and that, contrary to opmions 
previously expressed, they are more so than 
the Grade I and the papillary adenocar- 
anomas The radiosensitiinty havmg been 
detenmned, means that \-ray treatment 
IS indicated m all raalignanaes of the 
thyroid and it is now our problem to de- 
termine the lethal tumor dose of the cancer 
cell for each mdividual type This we are 
attemptmg to do now It will take many 
cases and several years to do this, but we 
know now that a larger dose than 1,500 r 
must be delivered to the tumor cells dunng 
one senes of treatments and that the 
probable lethal tumor dose lies close to 
3,000 r units 

PLAN OF TREATMENT 

In two of our cases (3 and 6), recurrences 
were noted withm two iveeks post-opera- 
tivcly, tins in spite of careful radical sur- 
gery m both cases It means that x-ray 
therapy, to be successful, must be given 
as soon as possible after tlie diagnosis is 
made m order to prevent these highly 
malignant cells from extending beyond the 
surgical field There should be no fear of 
prcAenting the surgical scar from healing 
In the earlier cases, the treatment given 
was insuflkient and it was largely an artful, 
r ither than a scientific, attempt to dcstrov 
(he tumor At first, the treatments were 
giAin through i [xirtal large enough to 


cover the entire neck, and for good meas- 
ure the supenor mediastinum was m- 
cluded The doses given at each sitting 
were large — approximately 500 r — and the 
filtration light — usually 3 mm of almm- 
num, at the most, 0 25 mm of copper and 
1 mm of alummum The skm reaction 
following this type of treatment was severe, 
causing a severe radiodermatitis and epi- 
thehtis over a large area and later giving 
nse to disfigurmg telangiectatic scars 
which are potentially mahgnant 
The present method of treatment is to 
give as large a total dose as possible over a 
period of from 30 to 45 days, giving a small 
daily dose of 100 r to each portal, usmg as 
factors 200 kv p , 25 ma , 60 cm distance, 
and 80 sq cm portal, filtered through 0 5 
mm of copper and 1 mm of almmnum 
Use of this method will allow a higher total 
dose with less radiodermatitis and epi- 
thehtis resultmg We have been able to 
give up to 2,000 r per portal by this method 
In giving this larger dose, one must be 
sure ^at the nutntional needs of the pa- 
tient are taken care of The patients are 
mstructed at the begmmng to eat a high 
carbohydrate diet, m order to prevent, 
as often as possible, roentgen sickness 
In about tivo weeks, the throat usually 
becomes so sore that a semi-sohd 
high carbohydrate diet is resorted to 
The patients are mstructed to use a warm 
aspinn gargle before meals Dunng the 
height of the reaction, a hquid diet is 
adcused, but m some cases the reaction 
is severe enough to require a 1 per cent 
cocaine alkaloid oil spray for several 
days in order to be able to force fluids 
Loss of weight dunng and for three to four 
weeks following treatment is to be expected 
Some of our patients have required hospital- 
ization because of the reaction, but no 
fataUties have thus far resulted from treat- 
ment The skm of children, while more 
sensitive than the skin of adults, tolerates 
treatment equally as well Large doses, 
as we have outlined, maj be given without 
fear of permanent skm injury' 

We have found that malignancies of the 
thyroid are most likely to recur within 
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was essential for three weeks, during 
which time several transfusions were neces- 
sary and the patient was largely fed intra- 
venously and subcutaneously Her gen- 
eral condition gradually improved along 
with heahng of the neck On Feb 2, 
1935, a small gland was noted m the right 
neck about 4 cm above the nght clavicle 
and behmd the stemomastoid muscle 
On Feb 9, 1935, 3 me of radon screened 
through 0 2 mm of gold were placed m 
the recurrent node FoUowmg this, there 


Fig Q-B Case 6 Appearance of skm following 
radiation 

ill and excited The skm was warm and 
moist The pulse rate varied from 112 
to 120 The neck revealed firm fixed 
glands m front of and beneath the ster- 
nomastoids, runnmg up under the angle 
of the jaw on the nght The thyroid 
gland was enlarged, firm, and fixed The 
basal metabohe rate was plus 35 
A pre-operative diagnosis of mahgnancy 
or thyroiditis was made On Nov 28 , 
1934, Dr Frank Lahey excised the glands 
m the nght side of the neck The patho- 
logic report was as follows caremoma 
simplex, smaU-cell compact tj^ie of lateral 
aberrant thjTOid, with metastases to lymph 
nodes and with blood vessel mvasion 
On Dec 6, 1934, eight days post-opera- 
tively, the wound had healed except for a 
small area in the lower end of the scar 
There were several small palpable glands 
on the nght, mdicative of recurrence A 
senes of sixteen x-ray treatments was 
given usmg three 10 X 10 portals, one on 
each side of the neck and one postenorly 
The followmg factors were used 200 
kv p , 25 ma , filtration 0 5 mm copper, 1 
mm alummum, distance 50 cm Three 
hundred and eight r umts measured m air 
were given at each treatment Eight treat- 
ments were given to the nght lateral portal 
for a dose of 2,464 r units and the other 
portals received 1,232 r umts each Fol- 
lowmg the treatment, the patient be- 
came dehydrated and aadotic, due to the 
roentgen sickness and later to radioder- 
matitis and epithehtis Hospitalization 


was agam considerable reaction of the 
skm The nodule decreased m size slowly 
and gradually disappeared Her voice 
became low and somewhat husky for a 
penod of nearly one year, then gradually 
returned to normal In October, 1935, 
another senes of treatments was given 
through two portals, givmg 1,500 r each 
and treatmg through the left lateral and 
postenor portions of the neck m order to 
prevent further treatment over skm pre- 
viously damaged by the heavy radiation 
Followmg the treatment, the child be- 
gan to gam weight and now weighs 77 
pounds, a gam of 25 pounds smee entry 
She IS now 54 mches high, a gam of 
four mches, and there is begmmng 
breast development Her growth and 
development have been rapid Now, 
two years post-operatively, there is no 
evidence of recurrence, and the skm of 
the neck is gradually improvmg, although 
there are defimte telangiectases present 
along the right side of the neck (See 
Fig 6-A ) 

TREATMENT 

The treatment of all tumors of the thy- 
roid IS primarily surgical — m the early 
cases for diagnosis and cure, m the ad- 
vanced cases for diagnosis and, when 
necessary, tracheotomy Treatment should 
never be instituted when the trachea 
is constricted by the growth to the extent 
that there is difficulty m breathmg, as 
swellmg may occur followmg treatment 
which will make an emergency operation 
necessary 
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CUSS his paper was because he expected me 
to disagree ivith him He has presented a 
very mterestmg group of cases xmder the 
title “Cancer of the Thyroid m Children ” 
He states that at the Lahey Chnic they 
have observed about 250 cases which they 
have diagnosed as mahgnant disease of the 
thyroid gland, and of these, six occurred m 
children We have observed well over 300 
cases that we have reason to beheve were 
malignancies of the thyroid gland and not 
one was m a child The youngest patient 
was a girl o£ 18 years but no other patient 
under 20 years has had a true mahgnancy 
of the thyroid Obviously, then, there is a 
discrepancy and this probably is explam- 
able on the basis of differences m opmion 
about what should be called mahgnant 
thyroid disease Perhaps I may be able 
to clarify the matter 
I beheve that most or all the cases which 
Dr Hare has discussed were reported by 
Dr R B Cattell m 1932 I have studied 
them previously and also others which have 
been repoited m the hterature, including 
one by Basil Hughes in 1920, one by EI- 
berts and Fitzgerald m 1927, and a recent 
one by Ferdinand Lee in 1934 All these 
cases which have been diagnosed as malig- 
nant disease of the thyroid in children have 
points in common which I would like to 
mention There is one exception — this is 
Dr Hare’s case Ixo 5 A boy 13 years of 
age was operated upon for a tumor of the 
tliyroid which was said by the pathologist 
to be a carcinoma of the thyroid of the 
small-cell type He w'as given irradiation 
and his condition improved, but then a re- 
airrence de\ eloped m nine months, after 
which he died Undoubtedly this child had 
a mahgnant thyroid — there might be some 
disagreement about whether it was a car- 
cmoina or a Ijmiphosarcoma From what 
I ha\e read about this case and from 
the histologic appearance of the tissue, 
I would fa\or the diagnosis of I>anphosar- 
conia, although I am bj no means a path- 
ologist 

Now all of the other cases m this and 
other reports m the literature about which 
I know ha\e these points m common 


1 They all are desenbed as havmg pap- 
illary or papiUiferous growths or adenocara- 
noma ongmatmg m papillary cyst adeno- 
mas, aberrant thyroid, or the thyroglossal 
duct These terms mean pretty much the 
same thmg, namely, that the groivths ongi- 
nated m denvatnes of the pharyngeal 
pouch 

2 Distant metastases did not develop 
m a smgle mstance although many patients 
had what were looked upon as recurrences 

3 Not one patient died pnor to the re- 
porting of the case m the hterature and 
some are still well — for a number of years 

These observations brmg up several 
questions necessitatmg discussion 

1 Does the histologic appearance of a 
tumor alwa) s satisfactonly or conclusively 
determine whether it is mahgnant or bemgn^ 

2 If a tissue has histologic appearances 
similar to those sometimes seen m some 
thyroid mahgnancies but the chmeal course 
IS bemgn as far as metastases or the death 
of some patients is concerned, should the 
condibon be classified as a bemgn or a ma- 
lignant disease of the thyroid gland ^ 

3 If a tumor is found to have ongi- 
nated m a derivation of the pharyngeal 
pouch but not in the thyroid gland per se, 
should the case be classified among the tu- 
mors of the thyroid gland? 

Let us recall that the thyroglossal duct 
originates as a tubular structure from the 
embryonic pharjmgeal pouch and extends 
from the foramen cecum m the tongue down 
the neck in the midhne past the hyoid bone 
to the location of the normal thyroid gland 
or e\ en occasionally mto the mediastinum 
It IS lined with epithehal tissue and sur- 
rounded by connective tissue, including an 
abundance of lymphatic structures Nor- 
mally this tube closes completely, but not 
infrequently it fails to close somewhere 
along its course and fistulie, cysts, or tu- 
mors may develop WTien this develop- 
mental error occurs, the Iming cells of the 
tube are confined by the surroundmg con- 
nective tissue to some extent but tliev’^ 
continue to multiply, and this results m 
folds and infolds that have the histologic 
appearances we call papilhferous structure 
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from. 12 to IS months foUowmg treatment 
This IS an indication for frequent foUow- 
up examinations We prefer to follow our 
cases every two months 

DISCUSSION 

Cancer of thyroid gland ongm m children 
IS rare Few cases are reported in the 
literature, but, knowing that it does occur, 
one must remam cognizant of its occasional 
presence in children and, therefore, must 
be on the lookout for it always The 
occurrence of cancer m aberrant thyroid 
tissue and its resemblance to tuberculous 
ademtis and l)miphoblastoma make the 
clmical differentiation impossible A care- 
ful pathologic exanunation is imperative 
foUowmg biopsy 

These tumors are defimtely radiosen- 
sitive and, with proper care, excellent 
palhative results are obtamed m all cases 
In many cases, cures wdl be attamed if 
treatment is given before the tumor has 
spread over too large an area While we 
should attempt palhation in every case, 
I think, too, that we should try to prevent 
recurrence m the primary field 

Of our SIX patients, five are hving and 
well, one is dead of the disease One 
patient has gone six years without evidence 
of recurrence, one developed recurrence 
after three years which was removed sur- 
gically and that patient is now without evi- 
dence of recurrence Three cases are with- 
out recurrence two years followmg treat- 
ment 

It IS mterestmg to note that of the five 
hvmg cases, there have been no deleterious 
effects upon growth All of these chil- 
dren have thus far developed normally 

None of these children has developed 
myxedema thus far, m spite of the heavy 
doses of radiation and m spite of the radi- 
cal surgery which has been performed 
The cholesterol determinations have re- 
mamed withm normal hunts and there 
have been no chmcal s 3 rmptoms to suggest 
the disease This has not been true of 
all of our adult cases, as about 15 per cent 
of them have developed a mild degree of 


myxedema followmg surgery and radia- 
tion 


SUMMARY 

(1) The primary treatment of all tumors 
of the thyroid gland is surgical 

(2) Cancers of the thyroid gland are 
radiosensitive and radiation is indicated 
m all cases The lethal tumor dose neces- 
sary for destruction of these tumor cells 
IS not known, but an attempt is bemg 
made to determine this factor 

(3) Growth has contmued normally m 
all of these children following treatment 
and none of these cases has developed 
myxedema followmg treatment 

(4) Two of our slx cases occurred m 
lateral aberrant thyroid tissue and one 
case occurred m a thyroglossal cyst 

(5) Six cases of cancer of the thyroid m 
children under thirteen years of age are 
reported, of whom five are to-day hvmg 
and well 
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DISCUSSION 

Dr Ursus V Portmann (Cleveland, 
Ohio) Perhaps one of the reasons why 
Dr Hare was kin d enough to ask me to dis- 
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of cases which have been reported here are 
mahgnant He feels, further, that the 
Group III cases did not anse m aberrant 
thyroid tissue, that they arose m the thy- 
roid gland 

One of the other cases which recurred 
shortly after operation was not an aberrant 
thyroid tumor 

Of the other cases which occurred in thy- 
roid tissue aberrant, both were m lateral 
aberrant tissue, and we have had no cases 
occur m the medial type of aberrant tissue 

As to the diagnosis of lymphosarcoma 
on my case No 5, I can only say that the 


patient did not have the chmcal signs that 
usually accompany a lymphosarcoma or 
lymphoblastoma, nor have I seen them 
occur m any of our Group III cases in 
which the pathologic diagnosis has been 
small, compact-cell carcmoma 1 am quite 
unwilhng to agree to a diagnosis of l)Tnpho- 
sarcoma unless the patient will eventually 
show chmcal signs and s)anptoras compat- 
ible with that disease 

So for the time bemg, I think that we 
will have to stand by our pathologic classi- 
fication as it IS — the best workmg classifica- 
tion that we have to date 
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in a cyst or a papillary cyst adenoma Oc- 
casionally this confinement of epithehal 
cells causes them to become very compact 
masses with httle if any recognizable pap- 
illary structure — and these are adenomas 
Anomalous development of this thyroglos- 
sal duct or other denvatives of the pharyn- 
geal pouch may also produce thyroid tissue 
as aberrant or accessory thyroids at some 
distance lateral to the midhne or m the 
mediastmum, and this tissue probably may 
undergo mvolutional changes like a nor- 
mally located gland 

The anomalous conditions may become 
manifest as tumors at any time m life, but 
especially m childhood, and appear along 
the course of the thyroglossal tract, lateral 
to it, outside or inside the thyroid gland or 
m the mediastmum Their morphology is 
essentially papilhferous or adenomatous 
m character and, therefore, they may have 
a histologic appearance which may be in- 
terpreted as mahgnancy, but they remam 
localized and do not destroy vital functions 
and, m my opmion, are not cancers of the 
thyroid 

When one of these tumors is exased com- 
pletely it can never recur However, the 
developmental error that caused one of 
them may also have produced others which 
may appear later m the same neighborhood 
or at a distance — even on the opposite side 
of the neck These are not recurrences but 
are new tumors developmg coincidentally 
and if they also are removed they will not 
recur 

A proof of the non-mahgnant nature of 
these tumors is the fact that none of the 
cases reported m the hterature as cancers 
of the thyroid m childhood, that I know 
about, have ever developed metastases ex- 
cept the case of the boy previously men- 
tioned This IS not characteristic of mabg- 
nant disease Metastases do not develop 
m spite of the fact that m rare instances the 
papillary structure apparently has been 
observed m blood vessels 

Some of these children who were thought 
to have had mahgnant tumors have re- 
ceived irradiation and the masses m the 
neck apparently have been reduced m size 


or have disappeared, however, I beheve 
that in almost every case the tumor even- 
tually reappeared and subsequently was 
removed successfully It is logical to ex- 
pect that these epithelial tumors would be 
as highly radioresistant as are normal thy- 
roid tissue and papillary cyst adenomas 
in other locations The temporary im- 
provement that appears to follow irradia- 
tion probably is due to reduction m the 
size of the enlarged lymph nodes, which is 
nearly always associated with these condi- 
tions, and not to any great degree of duect 
destruction of the cells of the tumor This 
is probably the explanation, because, after 
the treatment, the tumors reappear and 
are excised successfully, as happened m 
some of Dr Hare’s cases 
I beheve that our differences of opmion 
about what we consider to be mahgnant 
diseases of the thyroid have been explamed 
and the ongmal questions answered as 
follo\vs 

1 The histologic appearance of a tissue 
IS not always satisfactory or conclusive 
evidence of mahgnancy, espeaally when 
applied to the derivatives of the pharyn- 
geal pouch, mcludmg the thyroid gland 

2 Some tumors that ongmate from 
pharyngeal pouch derivatives may have 
some histologic appearances of mahgnancy 
but should not be classified as mahgnant 
tumors of the thyroid gland, because their 
chmcal course is bemgn as far as vital func- 
tions are concerned 

In my opmion, the cases reported as 
mahgnant disease of the thyroid gland 
were not true mahgnanaes with the excep- 
tion of one case I wish to thank Dr Hare 
for this opportumty to disagree with him 

Dr Hare (closmg) I did not plan to 
enter mto a discussion as to whether or not 
these were mahgnant tumors, since I have 
left the pathologic study and the decision 
as to mahgnancy up to the pathologist. Dr 
Shields Warren, who has handled more of 
these tumors than I have 

I have recently gone over our entire se- 
nes of thyroid cancers ivith Dr Warren 
and he feels ver>^ defimtely that this group 
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globin molecule Even m dilute solution molecular weight of 68,000, which is about 
It lessens its solubihty, alters the extmc- four times that first reported considermg 
tion coefficient, gradually decolorizes the one iron atom per molecule 


crystals, and may affect the water of 
crystallization Ti^en dried m air, hemo- 
globin crystals rapidly lose their crystallme 
structure — which was noted by Halhburton 
(9) He also found that repeated crystal- 
lization of the hemoglobm of the squirrel 
changes the crystals from hexagonal plates 
to rhombic pnsms or a mixture of these 
with rhombic tetrahedra 

The first notable work on the crystal- 
lography of hemoglobins was done by 
Preyer (10) In a survey of the litera- 
ture, he comes to the conclusion that hemo- 
globm crystallizes only in the rhombic 
and hexagonal s)rstem because, of the 
vanous hemoglobins studied, these two 
systems are the only ones defimtely proven 
to exist However, Reichert and Brown 
(1), after an exhaustive crystallographic 
study, say that the hemoglobins may 
crystallue m any system In them study, 
It was found that the crystals of the 
speaes of any genus belong to the same 
crystallograpffic system and generally to 
the same crystallographic group , and they 
have approximately the same axial ratios, 
or their ratios are m simple ratio with each 
other In other words, the hemoglobm 
crystals of any genus are isomorphous 
Hemoglobm is a complex conjugated 
chromo-protem molecule consistmg of a 
colorless protem radical called “globm,” 
attached to four molecules of a red-brown 
crystallme non-protem radical called 
“heme,” which gives the color to the 
molecule Beside the elements usually 
found m proteins, hemoglobin also con- 
tams phosphorous and non, bemg one of 
the few protems to contam a metal Early 
workers reported a molecular weight of 
15,000-17,000 from calculations based upon 
sulphur content, non content, combimng 
power for oxygen and carbon monoxide, 
etc This value is much too low, as is 
shown by recent determmations by Wu 
and Yong (11) from osmotic pressure data, 
and by Svedberg by means of the ultra- 
centnfugal method Both reported a 



Fig 1 Formula for bemm In heme, X »• 
Fe''"''. m hemm X »» FeCl'*"'" 

It has long been known that the hemo- 
globins of different speaes are different 
The most marked differences noted have 
been m crystallme structure, degree of 
solubility, and m the quantity of water 
of crystallization The crystal structures 
are so different that the speaes can be 
identified Crystals from ox and hog 
blood are soluble m their water of crys- 
tallization at room temperature, while 
rat hemoglobin is practically insoluble m 
cold water Cohn (12, 13) and his co- 
workers have shown that they differ also 
m the ratio of ammo aads, the amount of 
iron and sulphur, as well as in their solu- 
bility m salt solutions 

It was suggested very early that the 
pigment radical m all hemoglobms is the 
same and that the differences were due to 
the globm fraction All later work m- 
dicated that this assumption is true The 
same heme has been reported by Anson 
and Mirsky (14) to be present m the am- 
mal kmgdom m a variety of pigments 
Hemoglobm can exist m solution, as 
such, only near the neutral pomt Dilute 
aads and alkahes change it mto hemo- 
chromogen This change, accordmg to 
Anson and Mirsky (15), is not a separation 
of the two fractions as it is ordmanly m- 
terpreted, because hemochromogen itself 
IS a conjugated protan There are many 
hemochromogens, each one consistmg of 
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HISTORICAL 

I N a comprehensive treatise on the 
crystallography of hemoglobins, which 
also mcludes a complete survey of the 
literature representmg the history of hemo- 
globm crystallization up to that time, 
Reichert and Brown (1) gave Hunsfeld 
(2) the credit for the discovery, m 1840, 
that hemoglobm crystallizes He found 
crystals m blood of the earthworm and 
also refers to crystals from the blood of 
man and of the pig Although Huns- 
feld 's article is the first on record, K E 
Reichert (3), m 1849, gave us the real be- 
gmnmg of our knowledge of hemoglobm 
when he discovered tetrahedral crystals 
of hemoglobm m the fetal membranes 
and the mucous membrane of a guinea- 
pig which was examined sl\ hours after 
death This discovery stimulated workers 
to study hemoglobm and a number of 
articles appeared durmg the next few 
years For some time, all of the crystals 
that were obtamed were gotten solely by 
acadent Funke (4) is said to be the 
first to have devised a method for pre- 
parmg blood crystals His method, which 
is very satisfactory for the hemoglobms 
that crystalhze readily, consists of the 
addition of water to blood on a microscopic 
shde and observation of the edges of 
the preparation Some of the corpuscles 
vanish while others acquire dark, thick 
outlmes, become angular, and develop 
mto small, sharply defined rods Funke 
made measurements of the angles of the 
crystals by the aid of a gomometer and 
assign the crystals to certam systems 
even ..nough his data were insufficient 
He noted that the forms and solubilities 
of the crystals of different species are not 
alike and suggested, therefore, that speaes 
may thus be differentiated, the proof of 
which was fully substantiated by the out- 


standmg work of Reichert and Brown 
In an article comcident with that of Funke, 
Kunde (5) also stated that the hemoglobin 
crystals of different species are different 
and characteristic of the species Crystals 
from various kmds of blood which appear 
to possess a similar form still showed un- 
imstakable differences m the size of the 
angles 

Smce this early work on the crystalh- 
zation of hemoglobm, many methods have 
been proposed for the preparation of more 
or less pure oxy-hemoglobm m relabvely 
large amounts, begmmng as early as 
1867 by Hoppe-Seyler (6) The method 
used was essentially as follows red cor- 
puscles were laked with water, ether, or a 
mixture of ether and alcohol and from the 
solution so obtamed, oxy-hemoglobm was 
separated by crystallization m the cold 
from approximately 25 per cent alcohol 
It was not until the present century that 
methods were devised for the preparabon 
of a purer product Barcroft and Roberts 
(7) washed red corpuscles obtamed by 
centnfugmg defibrmated blood with Rm- 
ger's solution, laked with ether, filtered 
through a suitable filter, and dialyzed the 
solution against ice water Other pro- 
cesses mvolvmg the passage of gases 
through the hemoglobm solution, freezmg 
and thaivmg, etc , were used, but the most 
satisfactory methods to be found for the 
crystallization of hemoglobm are by the 
addition of alcohol to, or the adjustment 
of the pH of a solution prepared by the 
method of Marshall and Welker (8), to be 
described later 

The study of hemoglobm is very diffi- 
cult because, as has been known for some 
tune. It IS quite unstable, whether m crys- 
talhne form or m solution, especially m con- 
centrated solution, and undergoes rapid 
alteration, changmg into methemoglobm 
Alcohol deletenously affects the hemo- 
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In 1901, Nencki and Zaleski (17) re- a copper or iron anticathode, no teaces of 

duced chlorophyll and hemoglobm to crystalline diffraction effects could be ob- 

mixtures of volatile bases called “pyroles,” tamed with freshly prepared hemoglobin 



Fig 6 Fig " Fig 8 

Fig 6 Diffraction pattern of heat denatured hemoglobin 
Fig 7 Alcohol precipitated hemoglobm 
Fig 8 Hemoglobin, tungstic acid precipitated 


thus showmg for the first tune that pyrole 
nuclei were mvolved m the structure of 
both pigments Kuster (18), m 1910, pro- 
posed the formula given m Figure 1 
for henun which was completely justified 
twenty years later by Fischer (19) and his 
co-workers, who established the correct 
structure of natural hemm and heme for 
which Fischer received the Nobel prize m 
1930 The pigment is one of the porphy- 
rins Although the substance represented 
contains 34 carbon atoms, Herzog (20) re- 
ported that it can be converted mto a 33 
carbon compound, which he beheves is the 
prosthetic group of hemoglobm 

The porphynn nng, accordmg to (21), 
IS both stramless and flat On drastic 
reduction of hemm and heme, Dietz (22) 
reports that the metal drops out and the 
porphm rmg breaks on either side of the 
badge carbon atoms, formmg vanous 
substituted pyroles Ovidation removes 
the badge carbon atoms completely 
The x-ray analysis of hemoglobm and 
its hemm deavative has been very limited 
Only three papers have appeared, one of 
which deals only with the gradual disap- 
pearance of the two halos as water was 
taken up George (23) stated that, usmg 
the powder method with soft x-rays from 


However, Wyckoff and Corey (2S) were 
able to obtam a crystalhne pattern by 
keepmg the sample moist durmg exposure 
They reported mterplanar spacmgs and 
relative intensities for rat hemoglobm 
Denaiuratwn Stiidtes — Hemoglobm solu- 
tions free from other protems were pre- 
pared by the method of Marshall and 
Welker (8), from which the hemoglobm 
could be crystalhzed The protem m this 
solution was denatured by vaaous sub- 
stances, as m the case of egg albumm al- 
ready descabed m the first paper of this 
seaes, by addmg the precipitant until pre- 
apitation appeared complete The vaaous 
reagents used were the same and the sam- 
ples were prepared m the same manner as 
with egg albumm The x-ray beam from a 
copper targeted Phihps Metahx Diffraction 
tube was filtered through mckel foil and 
passed through a 0 025 mch pm hole before 
transrmssion through the sample A flat 
film 5 cm from the sample was used for 
registermg the diffraction pattern 

In general, the patterns obtamed with 
hemoglobm are the same as those of the 
coaespondmgly treated egg albumm sam- 
ples, except that the rmgs are not as 
sharp This is probably due to the pres- 
ence of the pigment fraction of the mole- 
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an iron-pyrrole molecule (heme) combmed 
with a mtrogen compound They show 
that hemochromogen is not simply re- 


and the acid groups of heme or a co-ordma- 
tion binding The mtrogen group of 
globm responsible for combmabon with 




Fig 4 Fig 5 

Fig 2 Diffraction pattern of air dried hemoglobin 
Fig 3 Salt precipitated hemoglobm 
Fig 4. Picnc acid precipitated hemoglobm 
Fig 5 Trichloroacetic acid precipitated 


duced heme, because it can be prepared 
from reduced heme by addmg a protem to 
it They prepared hemochromogens from 
other protems, ammo acids, ammes, am- 
monia, pyndme, mcotme, pyrole, and 
other mtrogenous bases and found that 
they had similar, although not identical, 
properties The manner of combination 
of the two fractions of hemoglobm is not 
yet known From the above, it would 
seem that the combmation is probably 
between a mtrogen group of the globm 


heme is not necessarily ammo mtrogen, 
because pyndme, which has no amme 
mtrogen, readily combmes with heme, so 
the combmation may be with tryptophane, 
histidme, or prohne The comb nation of 
globm with heme produces a much more 
soluble substance In his work on the 
oxygen eqmvalent of hemoglobm, Pauhng 
(16) concludes that the four hemes of the 
molecule are arranged at the comers of a 
square, each heme bemg connected mth 
two others 
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In 1901, Nencki and Zaleski (17) re- a copper or uron anticathode, no traces of 
duced chlorophyll and hemoglobin to crystallme diffraction effects could be ob- 
mixtures of volatile bases called “pyroles.” tamed with freshly prepared hemoglobm 
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Fig 0 Diffraction pattern of heat denatured hemoglobin 
Fig 7 Alcohol precipitated hemoglobm 
Fig 8 Hemoglobm tungstic acid precipitated 


thus showmg for the first tune that pyrole 
nuclei were mvolved in the structure of 
both pigments Kuster (18), in 1910, pro- 
posed the formula given m Figure 1 
for hemin which was completely justified 
twenty years later by Fischer (19) and his 
co-workers, who established the correct 
structure of natural hetnin and heme for 
which Fischer received the Nobel prize m 
1930 The pigment is one of the porphy- 
rins Although the substance represented 
contains 34 carbon atoms, Herzog (20) re- 
ported that it can be converted mto a 33 
carbon compound, which he believes is the 
prosthetic group of hemoglobm 

The porphyrm rmg, accordmg to (21), 
IS both stramless and flat On drastic 
reduction of hemin and heme, Dietz (22) 
reports that the metal drops out and the 
porphm rmg breaks on either side of the 
bridge carbon atoms, formmg vanous 
substituted pyroles Ovidation removes 
the bridge carbon atoms completely 
The x-ray analysis of hemoglobm and 
its hemm denvative has been very limited 
Only three papers have appeared, one of 
which deals only mth the gradual disap- 
- pearance of the two halos as water was 
taken up George (23) stated that, usmg 
the ponder method with soft x-rays from 


However, Wyckoff and Corey (28) were 
able to obtam a crystallme pattern by 
keepmg the sample moist dunng exposure 
They reported mterplanar spacmgs and 
relative mtensities for rat hemoglobm 
De7iaturatio>i Studies — ^Hemoglobm solu- 
tions free from other proteins were pre- 
pared by the method of Marshall and 
Welker (8), from which the hemoglobm 
could be crystallized The protem m this 
solution was denatured by vanous sub- 
stances, as m the case of egg albumm al- 
ready descnbed m the first paper of this 
senes, by addmg the preapitant until pre- 
cipitation appeared complete The vanous 
reagents used were the same and the sam- 
ples were prepared m the same manner as 
with egg albumm The x-ray beam from a 
copper targeted Phihps Metahx Diffraction 
tube was filtered through mckel foil and 
passed through a 0 025 mch pm hole before 
transmission through the sample A flat 
film 5 cm from the sample was used for 
registermg the diffraction pattern 

In general, the patterns obtamed with 
hemoglobm are the same as those of the 
correspondingly treated egg albumm sam- 
ples, except that the rmgs are not as 
sharp This is probably due to the pres- 
ence of the pigment fraction of the mole- 
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cule, although it does not affect the diffrac- 
tion patterns in any other way The heme 
IS stiU present m the combmed state be- 


air-dned hemoglobm but not as sharp as 
the egg albmnm patterns, neither do they 
show the 3 5 A U interference 




Fig 9 PhotomicrogTaph of rat oxyhemoglobin 
Fig 10 Hog carbon monoxide hemoglobin 
Fig 11 Horse oxyhemoglobm 
Fig 12 Horse carbon monoxide hemoglobin 


cause the precipitate is red, which is not 
the color of free henun, and it cannot be 
extracted with alcohol 

Figure 2 shows that dried hemoglobm 
gives the same two nngs — the outer one 
IS qmte broad and diffuse Hemoglobm 
preapitated by salt solutions (Fig 3), 
and the picnc acid product, (Fig 4) gave 
the same type of diffraction as dry hemo- 
globm Agam it is noted that the action 
of trichloroacetic acid on a protem is 
different from that of picnc acid, because 
relatively sharp nngs are obtamed De- 
naturation of hemoglobm by heat and 
alcohol gave much sharper patterns than 


The tungstic aad precipitate was very 
highly absorbent but the protem nngs 
appear — if exposed long enough — with 
rather mtense foggmg near the central 
spot 

Crystalline Hemoglobin — The hemoglo- 
bm solution was prepared from blood 
that had been defibnnated by shakmg 
ivith glass beads and strammg through a 
cloth The red corpuscles were separated 
by centnfugmg, washed three or four 
times ivith 2 per cent sodium acetate 
solution, and laked inth a mmimal quan- 
tity of distilled water When the cells 
are well laked, the solution is very much 
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darker This solution was treated with a more complete removal of other protems 
suffiaent quantity of alummum hydroxide and a more rapid filtration A pure solu 
cream to remove other protems UsuaUy tion of oxy-hemoglobm filters rapidly 



Fig 15 Fig 16 

Fig 13 Diffraction pattern of rat oxyhemoglobin 
Fig 14 Hog carbon monoxide hemoglobin 
Fig 15 Horse oxyhemoglobin 
Fig 16 Horse carbon monoxide hemoglobin 


about four volumes are added It was 
shown by Marshall and Welker (8), m 1913, 
that alummum hydroxide cream removes 
all of the blood protems except hemoglobm 
The alummum hydroxide cream was pre- 
pared by addmg 1 per cent ammomum 
hydroxide slowly, with constant stirring, to 
a 1 per cent solution of ammonium alum 
until reaction was just alkaline to htmus 
The precipitate was allowed to settle and 
was washed by decantation until the 
supernatant hquid gave a negative test 
for anmioma with Nessler’s reagent To 
avoid dilutmg the hemoglobm solution 
the cream may be centnfuged and the 
excess of water poured off Shaking the 
solution with the cream seems to give a 


This IS a mild treatment and, therefore, 
denaturation should be very slight Oxy- 
gen was bubbled slowly through this 
solution m an ice bath for one hour to m- 
sure complete oxygenation Absolute al- 
cohol was then added slowly with vigorous 
stirrmg and the resultmg solution placed m 
the refngerator for crystallization, which 
usually took place over mght The 
amount of alcohol required vanes greatly 
with hemoglobms from different animals, 
from about 5 per cent for rat hemoglobin 
to 40 per cent for ox, hog, and sheep hemo- 
globm The conditions most favorable for 
crystallization are a concentrated solution 
and a low temperature Hemoglobm pre- 
pared m this way is only slightly soluble in 
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water but may be recrystallized by dissolv- 
mg the crystal paste by the addition of N 
KOH, drop by drop, with vigorous stirrmg 
to avoid denaturation and, after the removal 
of any msoluble material, the addition 
of any equivalent amount of 0 1 iV HCl 
Carbon monoxide hemoglobm is pre- 
pared from the above solution by sub- 
stitutmg carbon monoxide for oxygen 
The solution was carbonylated by satura- 
tmg with carbon monoxide for one hour, 
generated by the addition of formic acid 
to warm concentrated sulphuric acid The 
gas was washed twice with a NaOH solu- 
tion and then with water before it bubbled 
through the cold hemoglobm solution 
Absolute alcohol was added as above and 
then placed m the refngerator Carbon- 
monoxide hemoglobin is much more stable 
than the corresponding oxy-hemoglobm 
The crystals, from which the mother hquor 
has been removed, maintain their struc- 
ture for weeks if kept under an atmosphere 
of carbon monoxide 

The following crystalhne products were 
obtamed rat oxy-hemoglobm, horse oxy- 
hemoglobm and carbon monoxide hemo- 
globin, and hog carbon monoxide hemo- 
globm The rat and horse hemoglobms 
were easily crystallized, but the carbon 
monoxide hemoglobm of hog blood crys- 
talhzed only after standing m the refrigera- 
tor for three weeks Photomicrographs 
of the hemoglobm crystals obtamed are 
shown m Figures 9 to 12, and it can readily 
be seen that there is a distinct difference 
between hemoglobins of different species 
Rat hemoglobm is probably the easiest 
to obtam m crystalhne form, m fact, a 
great deal of care must be taken or it will 
crystalhze when the centrifuged cells are 
laked with water The crystals belong 
to the orthorhombic system, but crystal- 
hze m thm tabular elongated hexagonal 
plates Although some of the crystals 
are nearly perfect hexagons, most of them 
have two sides longer than the other four 
They show sharp extmction parallel to 
their long axis when exammed m polarized 
hght The cr^^stals obtamed from home 
blood are m the form of orthorhombic 


pnsms, usually many times as long as they 
are wide If only a small amount of al- 
cohol IS used, so that crystallization takes 
place slower, the ratio of length to width 
IS mcreased greatly Practically no dif- 
ference is observed m the two hemoglobm 
preparations from horse blood except that 
the carbon monoxide crystals are not so 
long, which fact may be due to the higher 
percentage of alcohol present durmg grystal- 
hzation Both preparations showed sharp 
extmction of polarized hght parallel to the 
long axis of the crystals These crystals 
were very fragile and were crushed unless 
extreme care was used m placmg the cover 
glass to protect the sample when observa- 
tions were bemg made with the nucroscope 
Even stuTmg of the crystals suspended m 
their mother hquor would break them 
It was very difScult to obtam crystals 
from hog blood because of its high solu- 
bdity No crystals were obtamed from 
the oxy-hemoglobm preparation and the 
carbon monoxide hemoglobm crystallized 
only after standmg m the refngerator for 
three weeks Even then, the crystals were 
not very well formed They appeared to 
be orthorhombic, showmg cleavage at 
nght-angles and defimtely rectangular etch 
figures When exammed m polarized 
hght, they showed very sharp parallel 
extmction 

The diffraction patterns of hemoglobm 
were obtamed by placmg the crystals on a 
porous plate until the mother hquor had 
dramed away and then pressmg them mto 
a small hole m a brass stnp The crystals 
were protected durmg exposure by thm 
mica sheets When the patterns were 
taken m air, at a distance of 5 cm , it was 
qmte fogged and the rmgs were too close 
to the central spot to be accurately meas- 
ured, so the sample and film were placed 
m a vacuum camera at a specimen to film 
distance of 10 centimeters This greatly 
improves the quahty of the photograph 
and the accuracy of the measurements 
The diffraction patterns, as well as the 
photomicrographs, show a distmct dif- 
ference in hemoglobms from different 
spiecies (See Figs 13-16 ) The mter- 
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planar spacings represented by the various 
rings, together with their relative in- 
tensities, are shown in Table I 

The intensities are evaluated thus 
v=very, w=weak, s = strong, ni = moder- 
ately, b= broad, and if there is no designa- 
tion, the line is of average mtensity All 
intensities are evaluated relative to the 
nngs on that pattern and are not relative 
to all the patterns shown Many of the 
rmgs, although easily seen and measured 
on the film, do not show m the prmts but 
their positions are mdicated by ink spots 
m a straight hne acrross the pattern The 
larger spots are produced by the mica 
wmdows used to prevent loss of moisture 
from the sample Smce mica does not 
give rmgs, there is no confusion mvolved 
by the two patterns being on the same 
film, as might have been the case if glass 
had been used 


TABLE I — INTERPLAN AR SPACINGS OF 



HEMOGLOBINS 


Rat 

Horse 

Horse 

Hog 

Oxy Hb 

Osy Hb 

CO Hb 

COHb 

46 4 vs 

48 2 vs 

48 2 vs 

48 2 vs 

26 6b 

30 8 s 

30 3 s 

285 

214 w 

24 5 w 

24 5 w 

17 5 

17 2 

18 9 b 

18 4 b 

15 1 

161 

13 3 vw 

16 4 vw 

9 9 vb 

12 7 ms 

12 3 vw 

13 2 vw 


11 6 vw 

110 

12 1 w 


10 2 ms+b 

99 

10 9 


92 w 

9 0 w 

9 9 ras 


8 1 w 


90 


7 6 vw 


7 9 vw 


6 81 vw 


7 4 vw 


5 2 vw 




4 8 vw 





An exammation of Table I shows de- 
cided differences between the various 
patterns, except the carbon monoxide and 
oxy-hemoglobms of horse blood The car- 
bon monoxide pattern is a little more in- 
tense and, therefore, a few more of the 
very weak hnes can be seen However, 
all of the patterns show a long spacmg of 
about 48 2 A U , which is probably the 
long dimension of the unit cell of crys- 
talline hemoglobm The slight differ- 
ence between the long spacing of rat oxy- 
hemoglobin and the others is easily ivithm 
experimental error, and, therefore, does 
not mean that this difference is charac- 


teristic Although it IS reported that 
crystallme hemoglobm is- unstable, crystals 
exammed under the microscope after a 
thirty-hour exposure to x-rays at room 
temperature still appeared deWtely crys- 
talline and also showed sharp extmction 
The carbon monoxide hemoglobm of horse 
blood was allowed to stand at room tem- 
perature for two weeks and it still gave a 
pattern identical with the one taken when 
first prepared It seems that the crystals 
are fairly stable at room temperature if 
the excess mother liquor is removed 
Although x-rays change hemoglobm m 
solution to methemoglobin, there was no 
noticeable change m the crystals treated 
as above 

Rat hemoglobm crystals prepared by 
the addition of alcohol and by adjusting 
the pn gave identical x-ray patterns 
No beta lines could be detected m the 
patterns, even though a mckel filter was 
not used 

DERIVATIVES OF THE PIGMENT FRACTION 

(a) Heimn — Hemoglobm consists of a 
simple protem called globm combmed with 
the iron pyrrole complex known as heme 
The addition of aads under suitable con- 
ditions causes a separation of globm and 
heme, which, during the process of isolation, 
changes over to its familiar oxidation 
product, hemin Henun differs from heme 
in that the iron atom has been oxidized to 
a valence of three and now holds a chloiine 
atom 

A formic acid hemm was prepared ac- 
cordmg to the method used by Bruckner 
(24) Either blood or a hemoglobm solu- 
tion after the addition of 1 g of sodium 
sulphate per liter, was coagulated by heat 
The liquid was pressed out of the coagulum 
and after washing several times with alco- 
hol It was extracted with a 3-4 per cent 
solution of formic acid m alcohol The 
extract was filtered and left at room tem- 
perature to crystallize Although crystals 
soon began to form, crystallization was 
not complete for several days At first, 
the ex-tract was colored deep red, but upon 




Fig 19 20 

Fie 17 Photomicrograph of formic acid extracted hemm 
Fig 18 Chlorohemin 
Fig 19 Potassium chlorohemin 
Fig 20 Potassium oxyhemm 


It was found that better results could be 
obtained by coagulatmg the protem wito 
alcohol and allowmg it to stand over night 
before filtering The filtrate from tl^ 
coagulum is clear and colorless and toe 
crystals are mixed with much less of the 
amorphous lookmg material whito is a - 
ways present when coagulated by heat 
The crystals form on the sides and o - 
tom of the beaker and adhere tightly o 
S” glass so that is is difficult to obt^ 
good specimens tor photom.cropapte Tb^ 
vield of this hemm is about 1 3 gm p 
Ser of blood It IS msoluble m methyl 


ture of chloroform and pyndme Hemm 
may be recrystallized from the latter mix- 
ture by dissolving 1 g m 5 ml , filtenng, 
and pourmg slowly mto 100 ml of a 10 
per cent formic acid solution m alcohol 
Accordmg to Bruckner, the substance 
has an empirical composition correspondmg 
to the followmg formula CjiHjjOsHj 2 
(CcHsOH) and represents a formic aad 
hemm The substance yields chlorohemm 
when heated with acetic acid and sodium 
chloride The crystals are very dark m 
color and transmit very httle light, but 
when examined usmg polarized fight they 
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show definite oblique extinction A photo- 
micrograph of the crystals obtained is 
shown in Figure 17 and the x-ray diffrac- 
tion pattern is shown m Figure 21 The 
spacing m A U of the hemins prepared 
with formic and acetic aads together with 
their relative mtensities are given in Table 
II, with those of chlorohemin and potas- 
sium oxyhemm 


TABLE II 


Formic 

Acetic 



Acid 

Acid 

Chloro- 

Potassium 

Hemm 

Hemm 

hemm 

Oxyhemm 

12 7 vs 

11 40 vs 

12 50 

32 1 ms 

10 2 vs 

9 73w 

986 

14 9 vw 

8 4 vw 

7 98 

8 78 s 

10 2 s 

6 83 vw 

694 

760 

6 96 3 

5 48 vw 

5 58 vb 

6 54 w+b 

6 15 vw 

511 

4 94 w 

5 34 s 

5 73 

427 

4 48 w 

4 71 w+b 

5 00 vw 

3 84 w 

4 08 ms 

4 11 b 

3 92 vw 

3 58 vw 

3 63 ms 

3 59 vs 

3 51 ms 

3 34 3 

3 24 w+b 

3 39 vw+b 


3 00 b 

2 95 w+b 

3 15 vw+b 



2 99 \TV+b 
2 78 TW+b 
2 57 vw+b 


Diffraction patterns and photomicro- 
graphs were prepared of hemins from 
blood of the following animals rat, horse, 
hog, and cow They all give identical 
diffraction patterns but the photomicro- 
graph varied a httle, as is to be expected 
Either methyl alcohol or ethyl alcohol 
could be used without affectmg the diffrac- 
tion pattern either m hne position or rela- 
tive mtensity An attempt was made to 
subsbtute acetic acid for formic acid but 
ivithout success, even when the acetic acid 
concentration was considerably mcreased 
In one case, glacial acebc acid was added 
to hemoglobm which had been coagulated 
with alcohol, mixed quickly, and then ex- 
bacted with methyl alcohol The filtered 
exbact was much darker than that ob- 
tained ivith 4-20 per cent acetic acid and 
upon standmg, a thin crystalhne deposit 
was formed, which gave the diffraction 
pattern. Figure 22 It is readily noted 
that the pattern is quite different from 
that obtained by formic acid extracbon 
The nature of the sphtbng off and extrac- 
tion of the heme with a cold acid alcohol 
solubon and subsequent crystalhzabon 
from the snmp cni,,+,/-.n ^^nthout change of 


temperature or evaporation has not been 
explamed Neither have the differences 
m crystal structure and combmabon of 
the formic and acetic aad hemins 

(b) Chlorohemin — In 1900, Nencki and 
Zaleski (25) prepared a compound which 
they called “acethemm,” by addmg fresh 
defibnnated blood to hot glacial acebc 
aad contaimng sodium chlonde Recentiy 
Drabkm and Austin (26) have improved 
this method by usmg washed blood cells, 
thereby avoidmg the dilutmg effect of the 
serum as well as mterferences by serum 
protems and lipoids Neither is filbation 
reqmred as m the earher process and, 
therefore, a better 3aeld is obtamed 
Blood cells from defibnnated blood were 
washed four tunes with a 2 per cent solution 
of sodium acetate The cells were added 
slowly, drop by drop, with vigorous me- 
chamcal stimng, to a hot solubon (85- 
90° C ) of glaaal acetic aad which had 
been saturated with sodium chlonde at 
room temperature The solubon became 
very dark It was mamtamed at 85-90 ° C 
and the stimng continued for 30 minutes, 
then allowed to gradually cool to room 
temperature Crystalhzabon had already 
set m but was not complete for two days 
The highly colored supernatant hquid was 
poured off, the crystals allowed to stand 
under water over mght, then washed twice 
with 65 per cent alcohol for two days, and 
finally dned m a vacuum desiccator Less 
than 1 g of chlorohemin is obtamed from 
100 ml of cells 

The crystals are purphsh-black by re- 
flected hght, but, when observed under 
the miCToscope, they are from yellow to 
brown in color, dependmg upon the size 
of the crystal They deposit m the form 
of elongated monochnic pnsms, as shown 
m Figure IS The crystals seem to be 
quite flat and always appear m the same 
position on a imcroscopic shde, mdicatmg 
that the b axis is much shorter than the 
“a” axis and that it is vertical 
Under polarized hght, they show oblique 
exbnction, which is almost parallel to the 
short edge of the crystal The diffrac- 
tion pattern of chlorohemin (Fig 23), 
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standing, it finally became a fight tan 
color and quite transparent 
While this procedure worked quite well, 


and ethyl alcohols, chloroform, ether, ace- 
tone, etc , but IS soluble m alkah dissolved 
m water or alcohol, pynchne, and a nux- 



Fig 19 Fig 20 

Fig 17 Photomicrograph of fomuc acid extracted heram 
Fig 18 Chlorohemm 
Fig 19 Potassium chlorohemm 
Fig 20 Potassium oxyhemm 


it was found that better results could be 
obtamed by coagulatmg the protem with 
alcohol and aUowmg it to stand over mght 
before filtering The filtrate from this 
coagulum is clear and colorless and the 
crystals are mixed with much less of the 
amorphous lookmg material which is al- 
ways present when coagulated by heat 
The crystals form on the sides and bot- 
tom of the beaker and adhere tightly to 
the glass so that is is difficult to obtam 
good specimens for photomicrographs The 
meld of this hemm is about 1 3 gm per 
hter of blood It is insoluble m methyl 


ture of chloroform and pyndme Hemm 
may be recrystalhzed from the latter mix- 
ture by dissolvmg 1 g m 5 ml , filtermg, 
and pourmg slowly mto 100 ml of a 10 
per cent formic acid solution m alcohol 
Accordmg to Bruckner, the substance 
has an empirical composition correspondmg 
to the followmg formula CmHj 308 H 4 2 
(C3H4OH) and represents a formic aad 
hemm The substance yields chlorohemm 
when heated with acetic acid and sodium 
chloride The crystals are very dark m 
color and transmit very httle fight, but 
when examined usmg polarized light they 
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show definite obhque extinction A photo- 
micrograph of the crystals obtained is 
shown m Figure 17 and the x-ray diffrac- 
tion pattern is shown m Figure 21 The 
spacmg m AU of the hemins prepared 
with formic and acetic acids together with 
their relative intensities are given in Table 
II, with those of chlorohemin and potas- 
siiun oxyhemm 

TABLE II 


Formic 

Acetic 



Acid 

Acid 

Chloro 

Potassium 

Hemm 

Hemm 

hemm 

Oxyhemm 

12 7 V3 

11 40 vs 

12 50 

32 1 ms 

10^ vs 

9 73 w 

986 

14 9 vw 

8 4 vw 

7 98 

8 78 s 

10 2 s 

6 83 vw 

694 

760 

6 95 s 

5 48 vw 

5 58 vb 

6 54 w+b 

6 15 vw 

511 

494 w 

5 34 s 

5 73 

4^7 

448 w 

4 71 w+b 

a 00 vw 

3 84 w 

4 06 ms 

4 11 b 

3 92 viv 

3 58 vw 

3 63 ms 

3 59 vs 

3 51 ms 

3 34s 

3 24w+b 

3 39 vw+b 


3 00b 

2 95 w+b 

3 15 vw+b 



2 99 vw+b 
2 78 vw+b 
2 57 vw'''b 


Diffraction patterns and photomicro- 
graphs were prepared of hemins from 
blood of the following animals rat, horse, 
hog, and cow They all give identical 
diffraction patterns but the photomicro- 
graph varied a httle, as is to be expected 
Either methyl alcohol or ethyl alcohol 
could be used without affecbng the diffrac- 
tion pattern either m line position or rela- 
tive mtensity An attempt was made to 
substitute acetic acid for formic acid but 
without success, even when the acetic acid 
concentration was considerably mcreased 
In one case, glacial acetic acid was added 
to hemoglobm which had been coagulated 
with alcohol, mixed quickly, and then ex- 
tracted with methyl alcohol The filtered 
extract was much darker than that ob- 
tained with 4-20 per cent acetic acid and 
upon standing, a thin crystallme deposit 
was formed, which gave the diffraction 
pattern. Figure 22 It is readily noted 
that the pattern is quite different from 
that obtained by formic acid extraction 
The nature of the splittmg off and extrac- 
tion of the heme with a cold acid alcohol 
solution and subsequent crystallization 
from the same solution inthout change of 


temperature or evaporation has not been 
explamed Neither have the differences 
m crystal structure and combmation of 
the formic and acetic acid hemms 

(6) Chlorohemtri — In 1900, Nencki and 
Zaleski (25) prepared a compound which 
they called “acethemm,” by adding fresh 
defibrmated blood to hot glaaal acetic 
acid contaimng sodium chloride Recently 
Drabkin and Austm (26) have improved 
this method by using washed blood cells, 
thereby avoiding the dilutmg effect of the 
serum as well as mterferences by serum 
proteins and lipoids Neither is filtration 
required as in the earher process and, 
therefore, a better yield is obtamed 
Blood cells from defibrmated blood were 
washed four tunes with a 2 per cent solution 
of sodium acetate The cells were added 
slowly, drop by drop, with vigorous me- 
chanical sturrmg, to a hot solution (85- 
90 ° C ) of glaaal acetic acid which had 
been saturated with sodium chlonde at 
room temperature The solution became 
very dark It was mamtamed at 85-90 ° C 
and the stirrmg contmued for 30 mmutes, 
then allowed to gradually cool to room 
temperature Crystalhzation had already 
set m but was not complete for two days 
The highly colored supernatant hquid was 
poured off, the crystals allowed to stand 
under water over mght, then washed tivice 
with 65 per cent alcohol for two days, and 
finally dried in a vacuum desiccator Less 
than 1 g of chlorohemin is obtamed from 
100 ml of cells 

The crystals are purphsh-black by re- 
flected hght, but, when observed under 
the miCToscope, they are from yeUow to 
brown m color, dependmg upon the size 
of the crystal They deposit m the form 
of elongated monochmc pnsms, as shown 
m Figure IS The crystals seem to be 
quite flat and always appear m the same 
position on a rmcroscopic shde, mdicatmg 
the “b” axis is much shorter than the 
a axis and that it is vertical 
Under polarized hght, they show oblique 
extinction, which is almost parallel to the 
short edge of the crystal The diffrac- 
tion pattern of chlorohemin (Fig 23), 
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standing, it finally became a light tan 
color and qmte transparent 
While this procedure worked quite weU, 


Md ethyl alcohols, chloroform, ether, ace- 
tone, etc , but IS soluble m alk^ dissolved 
m water or alcohol, pyndme, and a ma- 



19 Fig 20 

Fig 17 Photomicrograph of formic acid extracted heram 
F ig 18 Chloroheram 
Fig 19 Potassium chlorohemm 
Fig 20 Potassium oxyhemm 


it was found that better results could be 
obtamed by coagulatmg the protem with 
alcohol and allowing it to stand over mght 
before filtermg The filtrate from this 
coagulum is clear and colorless and the 
crystals are mixed with much less of the 
amorphous loo kin g material which is al- 
ways present when coagulated by heat 
The crystals form on the sides and bot- 
tom of the beaker and adhere tightly to 
the glass so that is is difficult to obtam 
good specimens for photomicrographs The 
yield of this hemm is about 1 3 gm per 
hter of blood It is insoluble m methyl 


tore of chloroform and pyndme Hemm 
may be recrystaUized from the latter mix- 
ture by dissolvmg 1 g m 5 ml , filtering, 
and pourmg slowly mto 100 ml of a 10 
per cent formic acid solution m alcohol 
Accordmg to Bruckner, the substance 
has an empincal composition correspondmg 
to the foUowmg formula CjjHuOeHj 2 
(Q.HjOH) and represents a formic acid 
hemm The substance yields chlorohemm 
when heated with acetic acid and sodium 
chlonde The crystals are very dark m 
color and transmit veiy httle fight, but 
when exammed using polarized light they 
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the name of “potassium oxyhemm” used 
by Hamsik (27), wiU be used m this dis- 
cussion In his work on the preparation 
and couphng of the globms, he prepared 
this substance in crystalline form and was 
able to couple it with globm to produce a 
substance whose absorption spectrum was 
the same as that of alkahne methemoglo- 
bm, thus showmg its close relationship to 
hemm 

Blood cells from defibrmated blood were 
washed four times with 2 per cent 
acetate solution, hemolyzed with two 
volumes of water, and centrifuged To 
this were added 1 5 volumes of methyl 
alcohol and then allowed to stand a few 
hours before filtermg The residue was 
extracted with 2 per cent KOH m methyl 
alcohol, which gave a very dark-colored 
filtrate Solid KOH was added to the 
filtrate imtil the final concentration was 
about 10 per cent and then set aside m a 
stoppered flask to crystallize In only 
one case, that from hog blood, were large 
crystals, as shown m Figure 20, obtamed 
The mother liquor was filtered off and the 
crystals were washed with a muxture of 
methyl alcohol and ether (1-3) and finally 
with ether The products from cow and 
horse blood appeared to be a mixture of 
crystals and a dark amorphous substance, 
but Figure 24 mdicates that it does not 
affect the sharpness of the diffraction 
pattern 

The crystals tend to form a felted mass 
of needles and are usually very small but 
they show sharp extinction They are 
frequently twinned m the form of a cross 
at an angle of 60 degrees They are quite 
soluble in water and can be changed mto 
chlorohemin by adding this solution to hot 
glacial acetic acid contaimng sodium chlo- 
ride, indicating that it is the potassium 
salt of chlorohemin In Table II, the 
relative intensities of the rings and the in- 
terplanar spacings represented by them 
are given 

Since, as it has already been noted, 
hemoglobin is split in cold solutions of for- 
mic acid and potassium hydroxide in al- 
cohol, it seems quite probable that the 


combmation of heme and globm is due to 
co-ordination valences Due to the nature 
of the molecules, there are two other possi- 
bihties, salt and amide formation The 
former is not hkely and an amide hnkage 
is not as easily split as is hemoglobin 

SUMJIARY 

1 Denatured hemoglobm gives dif- 
fraction patterns that are very simdar to 
those of egg albumm correspondingly de- 
natured but the rmgs are not quite as 
sharp, which is probably due to the pres- 
ence of the pigment fraction of hemo 
globm 

2 Photomicrographs and diffraction 
patterns of rat and horse oxy-hemoglobm 
and horse and pig carbon monoxide hemo- 
globm are shown Although the two 
horse hemoglobins give identical x-ray 
diffraction patterns, there is a very marked 
difference between them and the other two, 
as IS also noted m the photomicrographs 

3 The presence of moisture was neces- 
sary to mamtam the crystalhne struc- 
ture of these proteins 

4 Hemm prepared by extractmg hemo- 
globm with formic acid m alcohol gives a 
crystalline product, which is the same for 
rat, cow, pig, and horse hemoglobms, as 
shown by identical x-ray diffraction pat- 
terns An improvement m the method 
is given This hemm was changed mto 
chlorohemin with acetic acid and NaCl 

5 The chlorohemms of the above-men- 
tioned hemoglobins give idenbcal diffrac- 
tion patterns Chlorohemm was changed 
mto potassium oxyhenun by dissolving m 
2 per cent KOH m methyl alcohol and 
addmg sohd KOH It was recrystalhzed 
by dissolvmg m a small amount of a 
pyridine-chloroform nuxture and addmg 
this to glacial acetic acid contaming NaCl 

6 An extraction of alcohol preapi- 
tated hemoglobm with 2 per cent KOH 
in methyl alcohol gave a crystalhne product 
called potassium oxyhenun The oxy- 
hemins of cow, horse, and pig blood were 
shown to be identical It was changed 
into chlorohemm by adding its water solu- 
tion to glacial acetic aad contaimng NaCl 
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co^iste of sharp rings, and a comparison 
with Figures 21 and 22 shows that this 
substance is distmctly different from the 


cent A photomicrograph of these crystals 
IS shown m Figure 19 The diffraction 
pattern is similar to that of potassium 



21 22 



R'Sr 23 Fjg 24 

Fig 21 Diffraction pattern of formic acid e.\tracted hemm 
• Fig 22 Acetic acid extracted hemin 

Fig 23 Chlorohemm 
Fig 24 Potassium oxyhemm 


hemins prepared by extraction with al- 
cohohc solutions of acetic and fomuc acids, 
although m solubility chlorohemm closely 
resembles the fomuc aad hemm 

Chlorohemm can be recrystalhzed by 
dissolvmg it m a small amoimt of a pyn- 
dme-chloroform mixture and addmg this 
to a hot solution of glacial acetic and 
sodium chloride It is readily soluble m a 
2 per cent solution of KOH up to 10 per 


oxyhemm (Fig 24), although the photo- 
micrographs appear quite different due to 
the size of the potassium oxyhemm crys- 
tals 

The mterplanar spacmgs of chlorohemm 
and their relative mtensibes are given m 
Table II 

(c) Potasstiim Oxyhemm — Although it 
IS beheved that potassium oxyhemm is 
merely the potassium salt of chlorohemm, 


THE CIRCULAR LESION OF PULMONARY TUBERCULOSIS' 

By C C BIRKELO, M D , and J A KASPER, M D , Herman Kiefer Hospital, Department 

of Health, Detroit, Michigan 


IjllN the course of study of a large uum- 
I ber of chest roentgenograms, one occa- 
sionally observes sharply defined round 
or oval shaped areas of density, usually soli- 
tary, and seldom measuring more than four 
centimeters m diameter Although in some 
instances they may be found together ivith 
smaller or larger exudative foa m the 
parenchyma of the lung, and may them- 
selves be multiple, they are m most cases 
smgle foci situated m organs showmg no 
other abnormahty 

At first sight such circular areas of den- 
sity resemble neoplastic metastases, but 
when a study is made of serial films ob- 
tamed at mtervals over a period of months 
or years, they are found to be remarkably 
inactive It is only by obtauung a history 
strongly supporting tuberculous disease, or 
by observing excavations accompamed by 
dissemmation of tuberculous infiltrations 
after a long period of mactmty, that the 
true nature of the circular lesion is finally 
estabhshed 

Interest m this type of tuberculous lesion 
dates back to 1925, when Assmaim, who 
first called attention to it, found such iso- 
lated circular lesions m the mfraclavicular 
region of the lung He attributed these 
lesions to tubercle bacillus implantation 
and was emphatic m statmg that they were 
not primary smce he was not able to ob- 
serve mediastmal lymph node enlargement 
associated with them FoUowmg Ass- 
mann’s first descnption other observers 
have contributed to the hterature on this 
subject In 1931, Albert advanced the 
opmion that the round foci represented en- 
capsulated tuberculous lesions A year 
later, Straub reported on eight cases which 
he had observed for comparativety long 
penods of time He concluded that such 
foci were of no prognostic significance be- 
cause he found that some of them could 

' Prua-nlccl before the Radiological Society of North 
Anierica at the Twenty second Annual Meeting at 
Cincinnati No\ 30-Dcc 4, 1930 


undergo a change, often after a long penod 
of apparent dormancy He also beheved 
that excavation would be more probable if 
the lesions that broke down were m direct 
commumcation with a bronchus Straub’s 
behef was that the round focus resulted 
from an exudative flare-up that later became 
isolated by connective tissue encapsulation 
Klem and Wolff, m 1934, added six more 
cases to the accmnulatmg hterature, five of 
which showed mactmty of the round foci 
after one or two years The other case, 
which termmated fatally, revealed a lesion 
which remamed stationary for about six 
months, only to break doivn and become 
the cause of a spreadmg exudative tuber- 
culosis 

This case afforded the autopsy matenal 
that showed the charactenstic lesion to 
consist of a chalky caseous substance at its 
center, encircled by more centrally de- 
posited loose connective tissue and a periph- 
eral dense hyalme connective tissue cap- 
sule This lesion was not considered to be a 
primary focus and was thought to have had 
its ongm m the bronchus m the course of a 
bronchogenic spread 

For over five years our mterest has been 
centered on the circular tuberculous focus, 
our chief purpose bemg to study its prog- 
ress and to determine an effective method 
of treatmg it 

The 60 cases upon which the present re- 
port IS based have been selected on the 
basis of their circular outline The semi- 
circular and comma-shaped areas of den- 
sity, so charactenstic of the more com- 
monly encoimtered signs of chrome tuber- 
culosis, were not mduded m this collection 
All cases chosen appear to be tuberculous, 
some ha\ang been so diagnosed by the find- 
mg of tubercle bacilh m the sputum, 
others by obtammg a definite history of 
contact, and still others showing positive 
tuberculin reactions 

Most of these cases have been observed 
for more than a year, some for periods of 
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Fig 5 6 

Fig 5 This IS a receding childhood type of lesion descnbed in Group HI 
Fig 0 The same as shown m Figure 5, about three years later 


from five to sl\ years, and a few for six 
months While some of the circular lesions 
were observed to develop from ongmally 
diffuse tuberculous infiltration, others were 
cucular at the time of first observation A 
small group mcludes those which appear to 
represent the final stage of a primary or 
childhood type of infiltration Contrary to 
the behef of the previous observers, it is 
felt that some circular lesions develop from 
first infection 

According to our observations, the circu- 
lar lesions may be dmded mto the follow- 
ing three groups 

Group I — This group mcludes those 
lesions which have been found to develop 
from diffuse infiltration Such lesions are 
not entirely stationary and may undergo 
excavation Most of them, however, show 
a tendency to become smaller In this 
group are included some cases showmg 
other types of tuberculous foa m addition 
to the characteristic circular lesions It 
has been found that the circular lesion is 
the least likely to play a part m the spread- 


mg disease, but may itself show some 
change simultaneously with changes m the 
other foci The lesions m this group, bemg 
very unstable, requue more careful obser- 
vation than those of the other two groups 

Group II — This group mcludes those 
lesions which are defimtely circular when 
first discovered They may be smgle or 
multiple, but, m most mstances, they are 
sohtary lesions varymg m size from 0 5 to 
3 cm m diameter Most of them are of 
uniform density and well defined m outhne , 
they are defimtely m the parenchyma and 
not m the pleura as thought by some 
Occasionally they excavate and may cause 
a spread of the tuberculous disease, but 
this IS not usual These lesions remam 
stationary for months and years The 
lesions m Group II probably represent the 
well encapsulated type which is least likely 
to become active 

Group III — This group mcludes the re- 
cedmg stage of the childhood type of infil- 
tration At first, the lesions of this group 
have been found to be defimtely circular, 


Fig 1 This case illustrates the type of lesion described in Group I 
Fig 2 Same case as shown in Figure 1 but three years later 
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DISCUSSION 

Dr Henry Kennon Dunham (Cmcm- 
nati, Ohio) I am very much pleased with 
this presentation and anythmg I may say 
must not be construed as criticism but ap- 
proval And yet, when the Doctor speaks 
of bemgn tuberculosis, that is a good deal 
hke a red rag to a bull to me because I 
don’t beheve that any kmd of tuberculosis 
that really is honest-to-God tuberculosis 
IS bemgn 

It does get well sometimes — becomes 
arrested — but to classify any form of 
tuberculosis as bemgn — well, it’s hard on 
my mentahty 

The three groups of lesions which the 
essayist descnbes are clear 

The first group corresponds to the lesions 
which I ongmaUy descnbed as fans Pul- 
monary exudate has been absorbed and the 
repair tissue has contracted the residue mto 
a sphencal lesion 

Last Sunday at the Sanatonum we re- 
viewed a case m which a sphencal lesion 
had contracted around an arrested area 
of tuberculosis bronchopneumonia 

Thus, many sphencal areas of mcreased 
pulmonary density can be explamed by 
absorption of pulmonary exudate and con- 
traction of scar tissue Several such cases 
can be seen m the exhibit m the other rooms 
The other two groups are not so easily 
explamed, understood, or diagnosed Some 
of them, as the essayist has said, break 
down and are easily proved tuberculous 
Those which do not are m question and I 
think it unsound to diagnose them tubercu- 
lous lesions One fan or one density may 
be tuberculous but two or more such 
densities suggestmg different age are neces- 
sary to clmch an \-ray diagnosis of tubercu- 
losis Certainly a positive tubercuhn reac- 
tion with one such density is not enough 
upon which to base a diagnosis of tubercu- 
losis 

I hope that these densities m the future 
will be descnbed as sphencal rather than 
circular because stereoscopically they can 
be seen to be round 


It IS a pleasure to add Dr Ewmg’s 
name to the hterature because he was the 
first to can to my attention these round 
lesions, some of which he had proven to 
be tuberculous This was m 1916 or 1917 

The term “first infection’’ should, m my 
opmion, be called “first infections,’’ be- 
cause we do not know what infection was 
first If we accept the defimtion of allergy 
given by Dr Krouse, then allergy begms 
when we have had enough first infections 
to create an allergic state A positive 
tuberculm reaction may not mdicate an 
allergic state An allergic state has de- 
veloped when an mdmdual has had 
enough first infection to cause a new 
tuberculous infection to produce an inflam- 
matory reaction at the pomt of mocula- 
tion 

Remke’s primary infection was a lesion 
of which we could have no chmcal nor 
pathological proof but which existed never- 
theless 

The pomt I wish you to consider is that 
when such terms as “first infection,” 
“allergy,” “hypersensitiveness,” and “im- 
mumty” are used, we really require the 
author’s defimtion before we can fuUy 
understand his diction 

Dr Birkelo (closmg) I have very 
little to add except to th ank Dr Dunham 
for his generous discussion I knew I 
would get a good discussion from him 

I feel the same as he does about bemg- 
mty of tuberculosis I don’t think there is 
such a t h i n g but, relatively speakmg, I 
think the circular lesion is the most be- 
mgn tuberculous lesion I know anythmg 
about 

As far as the lesion bemg sphencal, that 
is, perhaps, true, but we selected the other 
name because most of our work is done 
with flat films 

I didn t find an}dhmg m the hterature 
written by Dr Ewmg on this subject I 
am not descnbmg anythmg new My pur- 
pose m takmg up this subject was to at- 
tempt to standardi7.p thp trpatvn OTl-f rxf -t-lur* 
type of lesion 
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later, they retrogressed TOthout any col- 
lapse therapy These lesions may be out 
of place m this discussion, but since they 
show circular outhnes, they are mcluded as 
part of the whole senes of round lesions 
In the hght of the observations made, it 
would appear that the lesions of Group II 
require only penodic check-up In the 
event that excavation should begm, the m- 
dication would be for some therapeutic 
mtervention In this group, three showed 
evidence of excavation, while 36 remamed 
inactive The longest penod of observa- 
tion was SLX years and the shortest, eight 
months The cases showing excavation 
were from among those that were observed 
for the longer penod However, the exca- 
vations m three cases led to complete dis- 
appearance of the lesion Such cases could 
probably be considered as havmg their ex- 
cavatmg foci m direct commumcation with 
bronchi, as suggested by Straub 
The lesions recorded m Group I repre- 
sent mcomplete healmg with the possi- 
bihty of mcomplete encapsulation Smce 


hood type, no additional suggestions can be 
advanced, except to emphasize that con- 
tmued observation of the lesions is a neces 
sity 

SUMMARY 

(1) Circular tuberculous lesions in the 
lungs represent defimte types which may be 
classified mto three groups 

(2) The three groups outhned are based 
upon the mode of development 

(3) The lesions m Group I are found to 
develop m areas previously showmg exuda- 
tive infiltration, havmg no defimte outline 
and not of the childhood type This type 
of lesion requires more careful observation 
and proportionately more collapse therapy 
than lesions of the other two groups 

Group II consists of lesions with defimte 
circular outlme when first observed They 
may be sohd or excavatmg, but, m the ma 
jonty of instances, they are very stable and 
requure no collapse therapy 
Group III ongmates from the primary 
focus and shows the usual tendency to de- 


the majority of the 16 cases recorded 
showed retrogression, it would be justifi- 
able to conclude that their outlook for 
satisfactory recovery would be good, and 
that one might expect eventual disappear- 
ance of the lesion or complete encapsula- 
tion However, this type of lesion bears 
more careful observation than that fallmg 
m Group II of this classification 

Phremc surgery was often employed as a 
precautionary measure Very few of these 
cases required pneumothorax and none had 
to be subjected to thoracoplasty This 
group, with the ultimate tendency to en- 
capsulation of them lesions, under no other 
therapeutic regimen than bed rest, represent 
the so-caUed bemgn type of tuberculosis 
For the thud group of cases, namely, 
those m which the lesions are of the child- 

THERAPEDTIC RESULTS ACCORDING TO 
GROUPS 


No 

of Phren- 
Tj-pe Cases ic 

I 16 6 

ir 39 13 

III 5 0 


Pneu- No 

raotho- Treat- In- De Sta- 
rax ment crease crease Uonary 



crease in size 

(4) Such lesions represent a type of heal- 
mg m which fibrous encapsulation is the 
outstanding featme of the pathologic 
process 

(5) Although cucular lesions cannot yet 
be considered helpful m foretehmg the ulti- 
mate outcome of the tuberculous lesion, 
they may be looked upon as bemg mdica- 
tive of a relatively bemgn tjpe of pulmo- 
nary tuberculosis 

(6) This report is based on a study of 60 
cases and mcludes 16 m Group I, 39 m 
Group II, and 5 m Group III 
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When pieces of Mouse Sarcoma ISO, 
each weighmg about 6 mg . and measunng 
about (2 mm are moculated subcu- 
taneously m the lateral thoraac region by 
trocar, many of these transplants grow in 
sphencal or m ovoid form, becommg flat- 
tened on their deeper aspect dunng the 
first week As the tumors grow larger, 
many of them develop pressure necrosis 
at the subcutaneous parts of the tumors 
as early as the second week, and subse- 
quently cause the deaths of the animals 
from toxemia, septiceima, and nutritional 
failure m about three weeks from the time 
of transplantation (Fig 1, Nos 4, 5, 6, 7) 
Some of the large tumors ulcerate, become 
infected and slough, and eventually regress 
and disappear completely (Fig 1, Nos 
10, 11), while others grow normally for two 
to three weeks and then regress (Fig 1, 
Nos 12, 13, 14) The former cases we 
call spontaneous cures, and the latter 
cases, spontaneous regressions AH of 
these cases are considered as positive 
“takes ” However, m a case hke No 14, 
in which the transplant grew very 
rapidly for two weeks and then absorbed, 
one must ascertam whether or not the ap- 
parent growth IS due to inflammatory reac- 
tion or to a true tumor If the growth is in- 
flammatory m nature, it should not be 
mcluded as a positive take Some trans- 
plants proliferate m the ammals for several 
days, and then regress and are absorbed 
If they are completely absorbed mthm 
two or three weeks, they are considered 
as negative transplants (Fig 1, Nos 15 
16) 

Subcutaneous moculations of tumor into 
healthy young adult white mice, males and 
females, weighmg generally from 23 to 
30 gm , were earned out by the usual 
trocar method, the tumor matenals bemg 
selected from rapidly growing tumors 
which had not ulcerated The tumors 
were about two weeks old (Fig 1, Nos 1, 
2) The animals were fed upon Punna 
laboratory chows and lettuce, with as 
much fresh water as they would take 

Dunng the past six months we had made 
01 er GOO normal tumor implantations and 


found that in the raajonty of the senes 
the tumor “takes” were 100 per cent and 
seldom below 90 per cent, the average 
takes bemg 99 per cent The transplants 
showed occasional spontaneous regression, 
such cases represenbng about 4 per cent 
of the positive growths However, spon- 
taneous absorption (spontaneous cure + 
spontaneous regression) was about 11 per 
cent 

EFFECT OF ROENTGEN RAYS ON THE HEALTH 
OF WHITE MICE 

As a preliminary study, we have de- 
tenmned the amount of radiation tolerated 
by the mouse when given as a smgle mas- 
sive dose 

Young healthy adult white mice, males 
and females, weighmg generally from 23 
to 30 gm , were fastened on a stiff paste- 
board, two at a tune as shown m Figure 
2 In this manner the mice remained in 
a fixed position dunng the irradiation with 
their backs touchmg the pasteboard 

The radiation was supplied by a standard 
water-cooled Coohdge roentgen tube under 
the followmg conditions 200 kv , 30 ma , 
0 5 mm copper, and 1 6 mm al uminum 
filter, 50 cm distance from the target to the 
ventral skin surface of the body At this 
point, the intensity of the beam measmed 
m au was found to be 59 roentgens per 
mmute 

A careful record was kept of the physical 
condition, body weight, and the duration 
of life of these irradiated mice The 
biological effects of the filtered roentgen 
rays on mice may be bnefly summarized 
as follows A dose of 250 r or less had no 
harmful influence upon the nutrition of the 
mice The animals grew normally and 
mamtained excellent health durmg the 
experimental penod of about two months 
Doses of 350 and 400 r generally prevented 
gam m body weight Some lost weight 
shghtly durmg the first two weeks, but 
maintained then weight thereafter With 
the former dose none died, but with the 
latter dose IS per cent of anunals died 
With a dose of 500 r, the animals lost 
weight and 71 per cent of them died, some 



THE EFFECT OF ROENTGEN RAYS ON THE GROWTH OF MOUSE 
SARCOMA 180 IRRADIATED IN VIVO 

By KANEMATSU SUGIURA, D M Sc , New York Ctly 
From the Huntington Fund for Cancer Research, Memonal Hospital 


IlN a previous study (1) the effect of 
200 kv roentgen rays on Mouse 
Sarcoma 180 m vitro was investigated 
It was found that the viabihty of the mouse 
sarcoma was completely destroyed by an 
exposure to a dose of about 2,800 roentgens 
of filtered roentgen rays 

It was further shown m this mstitution 
that the mjunous action of filtered roent- 
gen rays on the proliferating capacity of 
sarcoma cells was decidedly mcreased when 
the tumor tissues were irradiated upon 
the surface of a paraffin phantom The 
back-scatter obtained by this method was 
found to be 30 per cent (2) Later we 
measured the depth dose by means of the 
transplantable tumor, using a paraffin 
phantom The percentage depth dose at 
2, 6 7, and 9 8 cm was found to be 97, 86, 
and 54, respectively (2) These values 
agree reasonably well with the depth doses 
determined by lomzation measurements 
made under similar conditions 

In the irradiation of the tumor tissues 
tn vitro, they are completely isolated from 
the surrounding normal bssues, blood 
vessels, tissue fluid, etc Therefore, 
It IS possible to observe the direct action 
only However, from studymg the bio- 
logical effects of roentgen rays m vivo and 
comparmg the results with those obtained 
by experiments in vitro, it may be possible 
to calculate the extent of the direct and 
indirect actions of radiation upon hvmg 
cells The foUowmg experiments were ear- 
ned out with the object of testmg this sup- 
position 


materials and methods 
The Mouse Sarcoma ISO was selected 
for the present study, the behayior of 
wtadTm Suce has been reported etorhere 
It may be of mterest, however, to sum 
La^re Its manner of development, smee 
ELTSay have a bearmg upon the present 


mvestigation A graphic illustration of a 
number of more or less typical examples 
of the progress of normal tumor implants 
m ammals may show this development 
clearly (Fig 1) 


Normal Growth of Mouse Sarcoma 180 
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Fig 2 F'g 3 

Fig 2 Method of fastening mice to animal board for irradiation 
Fig 3 Two tumors were irradiated tii vivo through a hole slightly larger than the cross section of the tumor 
in a lead shield 5 mm thick 


tiimors are denoted by the measurements 
of lengths, widths, and thicknesses In 
the table the complete absorption of the 
tumors IS mdicated by a plus sign (+) m 
the fifth column, while the continuation of 
tumor growth is mdicated by a mmus 
sign (— ) In the last column we have 
given a bnef account of the behavior of 
the irradiated tumors The data are ar- 
ranged according to the decreasing dura- 
tion of tissue exposure 

It ivill be seen that the destruction of 
the mahgnant growths was easdy ac- 
complished by the radiation from filtered 
roentgen rays A dose of 1,480 r or over 
regularly produced a definite inhibition 
in the growth of the Mouse Sarcoma ISO 
and subsequently complete retrogression in 
about twenty-four days Even m many 
of the negative cases, the tumors remained 
stationary durmg the first two weeks after 
irradiation, but later resumed normal 
growth and killed the hosts, or ulcerated 
and disappeared 

It may be of interest to mention that 
the uradiated tumor actually mcreased m 
size dunng the first week after irradiation, 
even with a large dose of 1,500-3,000 r 
The enlargement of the tumor tissue may 
have been due merely to edema rather 
than to actual cell proliferation Histologic 


exammation of a number of the irradiated 
tumor tissues revealed numerous swollen 
cells and mtercellular edema 

Progressively growmg tumors are colored 
hght pink, alter irradiation, the color 
changes to a deep purple, while sub- 
sequently the tumor becomes gradually 
pale and bloodless Dunng this penod 
it IS decreasmg m size 

None of the 74 animals cured of their 
tumors by roentgen rays showed local 
recurrences A small number of cured 
animals showed tumors along the course of 
the trocar msertion (an area well protected 
from radiation by the lead shield) some 
days after irradiation These tumors 
either contmued to grow normally, or 
regressed completely, the regression often 
parallebng that of the irradiated primary 
tumor 

‘The followmg reactions were produced 
m the skm With doses of from 100 to 750 r, 
there was no epilation With a dose of 
1,000 r, no changes were visible for the 
first six weeks after exposure, but toward 
the end of the seventh week a shght epila- 
tion of the irradiated area occiured With 
a dose of 1,500 r, partial epilation occurred 
at the fifth week, followed by a gradual 
return of hair Doses from 1,770 to 3,540 r 
showed a gradual mcrease m the complete- 
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as early as the ninth day, others hved 
dunng the experimental penod of about 
two months However, when a dose of 
750 r or more was given, all ammaU 
showed marked nutritional disturbance, 
contmued loss of body weight, and all 
died within IS days, the shortest interval 
bemg the third day, this following a dose 
of 1,000 r or over 


tively Therefore, a dose of 400 r is just 
about on the borderhne between the lethal 
and sub-lethal 

When the area irradiated is about 
2 9 sq cm , so that a limited volume of 
the body, 4 8 c c , is irradiated on the 
right or left lateral thoracic region, then 
the dosage can be mcreased to about 3,000 
r without much nutntional disturbance 


TABLE I — EFFECT OF ROENTGEN RAYS 

(200 KV , 30 MA , 0 5 Mir cu + 1 6 mm al 
filter) upon the health of white 

MICE 


No 

Ani- 

mals 

Used 

Dose 

m 

Roent- 

gens 

Remarks 

6 

2830 

2 mice died on third day, 4 mice 
died on fourth day 

8 

1500 

2 mice died on third day 4 mice 
died on fourth day 2 mice died 
on fifth day 

12 

1000 

4 mice died on third day, 2 mice 
each died on fourth, fifth, sixth 
and eighth day 

16 

750 

1 

2 mice pnch died on nmth, tenth 
twelfth, and eighteenth day, 
4 nuce each died on thirteenth 
and fourteenth day 

21 

500 

i 

2 rmce each died on nmth thir- 
teenth, and fourteenth day, 4 
mice each died on tenth and 
eleventh day, 1 mouse died on 
nmeteenth day, 6 mice sur- 
vived 

22 

400 

2 nuce died on fourteenth day, 1 
mouse each died on twenUeth 
and twenty fifth day, 18 mice 
survived 

12 

350 

All survived 

10 

250 

All survived 

11 

100 

All survived 


effect of roentgen rays on mouse 
SARCOMA 180 


Some animals, however, died from x-ray 
anemia some weeks after irradiation 
The experimental procedure was as 
follows Fragments of Mouse Sarcoma 
180 were moculated subcutaneously mto 
young adult mice in the nght or left lateral 
thoraac region by trocar When tumor 
grafts had grown from six to ten da)^ to 
establish a smtable size, they were sub- 
mitted to roentgen-ray irradiation Two 
tumor 'bearmg animals were fastened side 
by side on a stiff pasteboard as shown m 
Figure 2 A specially constructed lead 
shield 5 mm thick with celluloid 1 mm 
thick attached, and havmg a hole 2X29 
cm m the center, was then placed over 
these animals with their ventral hair touch- 
mg the celluloid as shown m Figure 3 In 
this way all parts of the animal except the 
tumor and its surroimdmg normal tissues 
were protected from radiation Then the 
pasteboard holdmg the tumor-beanng 
animals was placed directly under the 
roentgen tube with a target-skm distance 
of 50 cm , and subjected to radiation under 
the conditions previously described, m- 
tensity bemg 59 r per mmute The ab- 
sorption of radiation through 0 3 mm 
thickness of skm and hair of a mouse is 


The foregoing experiments showed the 
effect of radiation on the entire body of 
the animal whose total body volume* was 
approxunately 28 c c With these con- 
ditions a dose of 350 r did not kill any 
nnce, ivith a dose of 400 r, IS per cent of 
mice died As uradiaUon contmued the 
lethal effect on mice greatly mcreased 
Thus the doses of 500 and 750 r produced 
71 and 100 per cent lethal results, respec- 


‘ The-total body volume was determmed by submeiy- 
ing the entire body m water contamed in a smaU 
graduated cylmder 


neghgible m this case 

The development of the tumors m the 
animals was recorded graphically by 
measurmg them every week by means of 
cahpers 

The results obtamed from irradiation of 
mouse sarcomas of various sizes are pre- 
sented m Table II In this table are in- 
cluded all observations, positive and nega- 
tive, m the hope of findmg the minimum 
lethal dose expressed m roentgens for the 
Mouse Sarcoma ISO m animals In the 
second column of the table the sizes of the 
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TABLE n-B — EFFECT OF ROENTGEN RAYS (200 KV , 30 MA , 0 5 MM CU + 1 6 MM 
— BL filter) upon THE GROWTH OF MOUSE SARCOMA 180 IN ANIMALS 




Duration 


Results 



No 

Dimensions 

of 

Dose 

of 

Remarks 


of 

of 

E\posure 

in 

Irradia- 


Animal 

Tumor (mm ) 

(mmutes) 

Roentgens 

tion 



1 

10 5 X 10 X 7 

60 

3 540 

+ 

Tumor rapidly retrogressed. 

complete 




absorption m 21 days 


2 

65X6X5 

60 

3 540 

+ 

Tumor slowly retrogressed, 

complete 





absorption in 33 days 


3 

47 X 45 X3 

55 

3,240 

+ 

Tumor rapidly retrogressed, 

complete 





absorption m 21 days 


4 

7X7X5 

55 

3 240 

+ 

Tumor rapidly retrogressed, 

complete 





absorption m 21 days 


6 

54 X 45 X2 

55 

3 240 

+ 

Tumor rapidly retrogressed, 

complete 





absorption m 19 days 


6 

15 2 X 12 X 8 

55 

3,240 

+ 

Tumor slowly retrogressed. 

complete 




absorption m 30 days 


7 

4X45X3 

48 

2 830 

+ 

Tumor rapidly retrogressed , 

complete 





absorption m 21 days 


8 

10 5 X 6 5 X 5 

48 

2,830 

+ 

Tumor slowly retrogressed. 

complete 





absorption m 29 days 


9 

10 8 X 8 5 X 7 

48 

2,830 

+ 

Tumor slowly retrogressed. 

complete 






absorption m 35 days 


10 

3 1X25X2 

48 

2 830 

+ 

Tumor rapidly retrogressed. 

complete 






absorption m 18 days 


11 

65 X 55 X3 

48 

2 830 

+ 

Tumor rapidly retrogressed. 

complete 






absorption m 21 days 


12 

32X22X1 

48 

2,830 

+ 

Tumor slowly retrogressed. 

complete 






absorption m 25 days 


13 

38 X 22 X2 

48 

2 830 

+ 

Tumor rapidly retrogressed. 

complete 






absorption m 14 dajs 


14 

48X5X3 

48 

2 830 

+ 

Tumor slowly retrogressed. 

complete 






absorption m 30 days 


15 

10 X 9 X 7 

48 

2 830 

+ 

Tumor rapidly retrogressed , 

complete 






absorption m 21 days 


16 

10 5 X 9 X 8 

48 

2,830 

+ 

Tumor slowly retrogressed, 

complete 






absorption in 35 days 


17 

72X65X4 

48 

2,830 

+ 

Tumor slowly retrogressed 

complete 






absorption m 28 days 


IS 

5 1X5X4 

48 

2,830 

+ 

Tumor rapidly retrogressed, 

complete 

19 





absorption m 21 days 


7X65X3 

48 

2 830 

+ 

Tumor rapidly retrogressed. 

complete 

20 


48 

2 830 


absorption m 14 days 


115 X 95 X 7 

+ 

Tumor slowly retrogressed. 

complete 


4X3X2 




absorption m 30 days 


21 

48 

2,830 

+ 

Tumor rapidly retrogressed. 

complete 


35 X 28 X2 

48 

2 830 


absorption m 19 days 




Tumor rapidly retrogressed. 

complete 

23 

95 X 78 X5 

43 



absorption m 15 days 


2,540 

+ 

Tumor rapidly retrogressed 

complete 

24 

8 1 X 75 X 5 

43 



absorption m 21 dajs 


2 540 

+ 

Tumor slowly retrogressed 

complete 

25 

15 2 X 12 X 8 

43 



absorption in 28 days 

2540 

+ 

Tumor slowly retrogressed, 

complete 

20 


43 

2 540 


absorption m 35 days 

8 9 X 74 X5 

+ 

Tumor slowly retrogressed, 

complete 


52 X 45 X3 

43 

2,540 


absorption in 28 days 

27 

+ 

Tumor rapidly retrogressed 

complete 

2S 

58X31X2 

43 

2 540 


absorption m 21 days 


+ 

Tumor rapidly retrogressed 

complete 

20 

72 X 05 X4 

34 

2,000 

+ 

absorption m 14 days 
Tumor rapidly retrogressed 

complete 

30 

85X7X5 

34 

2 000 

+ 

absorption m 21 days 
Tumor rapidly retrogressed 

complete 

31 

10 X 3 X 0 

34 

2,000 

+ 

absorption in 21 days 
Tumor slowly retrogressed 

complete 

32 

45X3X15 

34 

2000 


absorption m 28 days 
Tumor slowly retrogressed 

complete 

33 

72 X 45 X2 

34 

2 000 

+ 

absorption m 25 days 
Tumor rapidly retrogressed. 

complete 






absorption m 21 days 


{Cont’d on next page) 
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ness of the epilation, permanent in some In connection with the present study a 
cases, but temporary in others Under number of observations were made m’th 
the stated condition of irradiation Mouse Sarcoma ISO fragments irradiated 
neither necrosis nor ulceratiorf of the skm m air to determme whether or not the 
was produced radiosensitivity of the tumor had remained 

In an attempt to establish a m i nim um the same as had previously been deter- 
curative dose m roentgens for the Mouse mmed 

Sarcoma ISO in vivo the results presented This study mcluded three groups of 
m Table II are grouped as m Table II-^ experiments, mvolvmg a total of 96 un 
From this arrangement it is evident that plants The apparatus, materials, techmc, 
no tumor regressed with a minimum dose and the conditions of irradiation were the 
of less than 500 r, and very few with less same as those previously described 
than 750 r With a dose of 1,000 r, about The results obtamed from this procedure 
half of the cases showed regressions With showed that 48 mmutes’ exposure (about 
more than 1,500 r, regression occurred m 2,830 r) of the tumor fragments to ffltered 
almost 100 per cent of cases m which the radiation prevented 83 per cent of them 
masses were not more than 1 5 cm m from growth (average of 60, 90, and 100 
diameter A graphic illustration of a per cent inhibition) instead of 100 per 
number of more or less typical examples of cent as m previous experiments (1, 2) 
the progress of uradiated and non-irradi- Smce biological experiments of this sort 
ated tumors may show this point more are subject to experimental errors of con- 
clearly (Fig 4) siderable magmtude, it is not possible at 

present to state that the difference is sig- 
llie Effect of Roenlgen Rqys on Scant The viability of the transplants, 

Ihe Growth of Mouse Sarcoma 180 inacSated In Vivo , however, was completely destroyed by 


49 5 and 51 mmutes’ exposure (about 
2,920 and 3,000 r) m the present study 

TABLE n-A — RESULTS OP IRRADIATION OF 
TUMORS 1 5 CENTIMETERS OR LESS IN 

DIAMETER (6 TO 10 DAYS IN AGE) IN' VIVO 

Dose Percentage 

in Positive Negative of 

Roentvens Reaction ReacUou Cure 


DISCUSSION 


Fie 4 The prolietrating capaciLy u, 
Saic^a 180 was completely inhibited with a dose 


In comparmg the results obtamed from 
experiments m vitio and in vivo with a 
transplantable mammahan tumor it null 
be noted that the lethal dose for Mouse 
Sarcoma ISO tn vitro for well-filtered roent- 
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Duration 


Results 


No 

Dimensions 

of 

Dose 

of 

Remarks 


of 

Exposure 

m 

Irradia- 

Animal 

Tumor (mm ) 

(mmutes) 

Roentgens 

tion 


71 

35 X 25 X1 

18 

1,060 

+ 

Tumor slowly retrogressed, complete 



absorption m 28 days 

72 

122 X 53 X 3 

18 

1,060 

— 

Tumor contmued to grow 

73 

4X27X2 

18 

1,060 

— 

Tumor contmued to grow 

74 

6 5X5X3 

18 

1,060 

— 

Tumor contmued to grow 

75 

7X5X3 

18 

1060 

— 

Tumor contmued to grow 

76 

65 X 43 X3 

17 

1000 


Tumor rapidly retrogressed, complete 




absorption m 21 days 

77 

6 2 X 5^ X 3 

17 

1,000 

+ 

Tumor slowly retrogressed, complete 



absorption m 22 days 

78 

60 X 58 X 3 6 

17 

1000 

+ 

Tumor slowly retrogressed, complete 




absorption m 39 days 

79 

115 X 75 X 5 

17 

1,000 

+ 

Tumor slowly retrogressed, complete 




absorption m 36 days 

80 

9X67X5 

17 

1,000 


Tumor slowly retrogressed, complete 




absorpbon m 24 days 

81 

5X5X2 

17 

1 000 

+ 

Tumor rapidly retrogressed , complete 




absorption m 21 days 

82 

35 X 27 X2 

17 

1000 

— 

Tumor contmued to grow 

83 

6^ X 5 1 X 3 

17 

1,000 

— 

Tumor contmued to grow 

84 

49X5X25 

17 

1,000 

— 

Tumor contmued to grow 

So 

67 X 65 X5 

17 

1,000 

— 

Tumor contmued to grow 

88 

94 X 75 X5 

17 

1,000 

— 

Tumor contmued to grow 

87 

4X4X3 

17 

1,000 

— 

Tumor continued to grow 

88 

64 X 43 X 35 

12 7 

750 

+ 

Tumor slowly retrogressed , complete 






absorption m 29 days 

89 

68 X 6 5 X4 

12 7 

750 

"1- 

Tumor slowly retrogressed , complete 






absorption m 28 days 

90 

49X5X3 

12 7 

750 


Tumor contmued to grow 

91 

7X55X4 

12 7 

750 


Tumor contmued to grow 

92 

73 X 65 X3 

12 7 

750 

— 

Tumor contmued to grow 

93 

62 X 55 X3 

12 7 

750 

— 

Tumor contmued to grow 

94 

48X4X3 

12 7 

750 

— 

Tumor continued to grow 

96 

7^ X 6 4 X 4 

12 7 

750 

— 

Tumor contmued to grow 

96 

7 X 6^ X 4 

12 7 

760 

— 

Tumor contmued to grow 

97 

32 X 25 X2 

12 7 

750 

-• 

Tumor contmued to grow 

98 

4X32X2 

8 5 

500 

— 

Tumor contmued to grow 

99 

52 X 48 X3 

8 5 

600 

— 

Tumor contmued to grow 

100 

58 X 53 X 4 

8 5 

500 

— 

Tumor contmued to grow 

101 

7 X 63 X 4 

8 5 

500 

— 

Tumor contmued to grow 

102 

76 X 46 X3 

8 5 

500 

— 

Tumor contmued to grow 

103 

7X65X4 

8 5 

500 


Tumor contmued to grow 

104 

5X5X3 

8 5 

500 

— 

Tumor contmued to grow 

105 

35X3X2 

8 6 

500 


Tumor contmued to grow 

106 

55 X 52 X4 

8 5 

500 

— 

Tumor contmued to grow 

107 

65 X 65 X3 

8 5 

500 

— 

Tumor contmued to grow 

108 

54X51X25 

8 5 

500 

— 

Tumor contmued to grow 

109 

65X5X25 

8 5 

500 

— 

Tumor contmued to grow 

110 

7 1X7X4 

8 5 

500 

— 

Tumor contmued to grow 

111 

6 1X64X3 

8 5 

500 

— 

Tumor contmued to grow 

112 

62 X 48 X3 

8 5 

500 

— 

Tumor contmued to grow 

113 

/ *1 X ij X ‘i 

8 5 

500 

— 

Tumor contmued to grow 

114 

28 X 22 X2 

8 5 

500 

— 

Tumor contmued to grow 

115 

4X4X2 

S 5 

500 

— 

Tumor contmued to grow 

116 

8X6X4 

4 2 

250 

— 

Tumor contmued to grow 

117 

7 3 X 47 X3 

4 2 

250 

— 

Tumor contmued to grow 

118 

7 2 X 42 X2 

4 2 

250 

— 

Tumor contmued to grow 

liy 

3 X 213 X 1 

4 2 

250 

— 

Tumor contmued to grow 

120 

613 X 6 X 4 

4 2 

250 

— 

Tumor contmued to grow 

121 

5 S X tj 8 

4 2 

250 

— 

Tumor contmued to grow 

H 

124 

125 

126 

127 

128 

129 

130 

131 

3X25X1 

8X63X4 

0^ X 4 4 X 3 

7 X 612 X 4 
58X31X2 
3X22X1 
35X3X2 

712 X 6 8 X 3 
35 X 3 5 X2 

1 72X7X4 

4 2 

4 2 

1 7 

1 7 

1 7 

1 7 

1 7 

1 7 

1 7 

1 7 

250 

250 

100 

100 

100 

100 

100 

100 

100 

100 

- 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 

Tumor contmued to grow 
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No 


Duratioi 

1 



Dimensions 

of 

Dose 



of 

Animal 

of 

Tumor (mm ) 

Etposuri 

(mmutes 

e m 

) Roentgeni 

Irradu 
1 tion 

i' Remarks 

34 

45 X 37 X2 

34 

2,000 

+ 

Tumor rapidly retrogressed, complete 

35 

35X2X1 

34 

2,000 

+ 

absorption m 21 days 

Tumor rapidly retrogressed, complete 

36 

6X55X3 

34 

2,000 


absorption in 18 days 

Tumor rapidly retrogressed, complete 

37 

48 X 35 X2 

34 

2,000 

+ 

absorpbon in 19 days 

Tumor slowly retrogressed, complete 

38 

14 5 X 9 7 X 7 

34 

2,000 

+ 

absorption m 33 days 

Tumor rapidly retrogressed complete 

39 

62 X 64 X2 

30 

1 770 

+ 

absorption m 35 days 

Tumor rapidly retrogressed, complete 

40 

78X5X25 

30 

1,770 

+ 

absorption m 21 days 

Tumor rapidly retrogressed complete 

41 

55 X 53 X4 

30 

1 770 


absorption m 21 days 

4- 

Tumor ^owly retrogressed, complete 

42 

8X7X5 

30 

1 770 


absorption m 29 days 

■f 

Tumor slowly retrogressed, complete 

43 

10 9 X 9 X 7 

30 



absorption m 35 days 

1,770 


Tumor slowly retrogressed, complete 

44 

75 X 65 X3 

30 



absorption m 28 days 

1,770 

+ 

Tumor rapidlyr retrogressed, complete 

45 

65 X 04 X5 

30 



absorption m 21 days 

1,770 

— 

Tumor growth stopped for 12 days 

46 

35 X 25 X2 




then normal growth 

30 

1,770 

— 

Tumor growth stopped for 14 days. 

47 





then normal growth 

11 X 73 X 5 

25 4 

1,500 

+ 

Tumor slowly retrogressed, complete 

48 





absorption m 30 days 

6^ X 5 5 X 2 5 

25 4 

1,500 

■f 

Tumor rapidly retrogressed, complete 

49 





absorption m 21 days 

78 X 75 X4 

25 4 

1,500 

+ 

Tumor rapidly retrogressed complete 

50 



1,500 


absorption m 21 davs 

8 1 X 7.2 X 6 

25 4 

+ 1 

Tumor slowly retrogressed, complete 






absorption m 28 days 

51 

82X8X5 

26 4 

1,500 

+ 

Tumor dowly retrogressed, complete 






absorption m 28 days 

52 

5X4X2 

25 4 

1,500 

+ 

Tumor rapidly retrogressed, complete 






absorption m 21 days 

53 

65 X 58 X3 

26 4 

1 500 

+ 

Tumor rapidly retrogressed complete 






absorption m 18 days 

54 

6 5 X 6.2 X 4 

25 4 

1,600 

— 

Tumor contmued to grow 

55 

9 X 75 X 4 

26 4 

1,500 

— 

Tumor contmued to grow 

56 

3 1X25X1 

25 

1,480 

+ 

Tumor rapidly retrogressed , complete 






absorption m 14 days. 

57 

55 X 55 X3 

25 

1,480 

+ 

Tumor rapidly retrogressed complete 






absorption m 21 days. 

58 

6 5 X 62 X3 

26 

1,480 

+ 

Tumor slowly retrogressed , complete 






absorption m 26 days. 

59 

10 X 7 5 X 6 

25 

1480 

+ 

Tmnor slowJy retro^essed, complete 






absorption m 28 days 

60 

78X7X6 

26 

1 480 

+ 

Tumor rapidly retrogressed complete 





absorption m 21 days 

61 

95 X 73 X6 

26 

1480 

+ 

Tmnor rapidly retrogressed complete 





absorption in 21 days 

62 

85X7X4 

25 

1480 

+ 

Tumor slowly retrogressed complete 





absorption m 28 days 

63 

7.2 X 5 X 3 

25 

1,480 

+ 

Tumor rapidly retrogressed complete 





absorption m 21 days 

64 

3X3X2 

25 

1480 

+ 

Tumor rapidly retrogressed complete 




absorption m 14 days 

65 

35X3X2 

25 

1480 

+ 

Tumor rapidly retrogressed complete 




absorption m 14 daj s 

66 

47 X 45 X3 

25 

1 480 

+ 

Tumor rapidly retrogressed complete 




absorption m 21 days 

67 

68 

J. V V 

26 

1480 

_ 

Tumor contmued to grow 

3 5X31X2 

18 

1060 

+ 

Tumor rapidly retrogressed , complete 



absorption m 14 days. 

69 

5 X 412 X 2 

18 

1 060 

+ 

Tumor slonlj retrogressed complete 
absorption m 47 days 

70 

9 X 613 X 4 

18 

1 060 

+ 

Tumor dowly retrogressed complete 
absorpuon m 28 days. 


(Cont’d on neit page) 
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appear m the irradiated area grew at a 
much slower rate than the controls How- 
ever, when untreated tumor tissues were 
implanted m the irradiated area seven days 
after irradiation, not only was the number of 
tumor takes greatly increased (almost 100 
per cent), but the rate of tumor growth was 
almost normal 

This work is being contmued and ex- 
tended to mclude a study of the rate of 
recovery of tissues after irradiation, t e , 
recuperation of tissues from the damage 
caused by radiation as shown by their 
susceptibility to tumor transplants 

SUMMARY 

1 The effect of 200 kv roentgen rays on 
Mouse Sarcoma ISO in anunals has been 
studied Tumors, 0 3 to 1 5 cm m diame- 
ter, were irradiated m vivo through a 
hole shghtly larger than the cross-section 
of the tumor m a lead shield 5 mm thick 

2 No tumor regressed with a dose of 
less than 500 roentgens, and very few 
with less than 750 roentgens With a dose 
of 1,000 roentgens, about half of the cases 
showed complete regression, but with a 
dose greater than 1,500 roentgens, tumor 
regression occurred in almost 100 per cent 
of cases 


3 The radiosensitivity of Mouse Sar- 
coma ISO m vitro and tn vivo has been com- 
pared It was found that the lethal dose 
for the tumor growing m the animal was 
found to be about half of the dose re- 
quired to destroy the viability of the same 
tumor in vitro 


I wish to express my thanks to Dr G 
Fadla for his co-operation and valuable 
suggestions dunng the course of the pres- 
ent study 


REFERENCES 


(1) SuGiURA, K Reaction of Transplantable 
Mouse Sarcoma 180 to Radiation of Different Wave 
Lengths (200 kv Roentgen Rays and Gamma Rays) 
Am Jour Roentgenol and Rad Thar , 1934, 31, 614- 
627 

(2) Idem Study of Back-scattered Radiation 
and Depth Dosage Usmg a Transplantable Animal 
Tumor as an Indicator Radiology, 1936, 26, 76-85 

(3) Murphy , J B , Maisin, J , and Sturm, E 
Local Resistance to Spontaneous Mouse Cancer In- 
duced by X-rays Join Exper Med 1923 38, 645- 
653 

(4) Russ S , and Scott, G M The Effect of X- 
rays upon Rous Chicken Tumor Lancet, 1926, 2, 
374, 375 

(5) Mottram, j C The Effect of fi radiation on 
Rous Chicken Tumor Lancet, 1926, 2, 1266 

(0) Ewing J The hlode of Radiation upon Car- 
cmoma Am Jour Roentgenol , 1922, 9, 331-336 



170 


RADIOLOGY 


gen rays is between 2,800 and 3,000 r, 
while the lethal dose for the same tumor 
m VIVO IS found to be about 1,500 r 
The present results are m accord with 
the findmgs of Murphy, Maisin, and Sturm 
(3), who, workmg with spontaneous mam- 
mary cancer m mice found that 48 out of 
50 grafts which were subjected to an ery- 
thema dose of \-rays m vitro grew progres- 
sively when inoculated mtracutaneously 
m the ongmal animals, or 96 per cent 
growth On the other hand, when im- 
treated grafts which had groivn for about 
ten days m the ongmal animals, were given 
a hke dose of v-rays in situ, there followed 
a prompt disappearance of the tumor m 
38 of 50 mice (76 per cent) It has been 
shown by Russ and Scott (4) that the cell- 
free filtrate of the Rous chicken sarcoma 
IS very resistant to v-rays when the ex- 
posure IS made m vitro Even five tunes 
the lethal dose for Jensen rat sarcoma, 
Twort mouse carcmoma and Mouse Sar- 
coma 180 was unable to affect the infec- 
tivity of the extract But Mottram (5) 
has pomted out that when the Rous chicken 
sarcoma is growmg m the animal, exposure 
to the beta rays of radium ivoll bnng about 
disappearance of these tumors with doses 
not much greater than those necessary to 
bnng about disappearance of rat and mouse 
tumors 

Such wide differences m radiosensitivity 
would mdicate that the destructive effect 


In order to ascertam whether or not the 
mcreased radiosensitivity of tumor cells 
in VIVO is due to the effect of scattered 
radiation the foUowmg experunents were 
made 

When tumor grafts had grown for about 
seven days m animals, they were irradiated 
with a dose of 2,830 r or 1,500 r m the same 
manner as that previously descnbed At 
the end of definite mtervals of tune the 
irradiated tumors were removed from the 
_ animals and tumor fragments were m- 
oculated mto normal animals m the usual 
way It was found that none of the tumors 
which were extirpated immediately after 
irradiation with a dose of 2,830 r grew m 
animals On the other hand, if the tumors 
were irradiated with a dose of 1,500 r, 
then removed immediately and moculated 
mto normal animals, they grew progres- 
sively m about 80 per cent as m ^e case 
of tumor fragments irradiated vi vitro 
with the same dose of roentgen rays But, 
if the irradiated tumors were allowed to 
remam m the irradiated area of animals for 
twenty-four hours, then removed and m- 
oculated mto normal animals, about 50 
per cent of them produced growth The 
viabihty of the irradiated tumors showed a 
gradual decrease upon remaimng m the 
hosts Thus when irradiated tumors (with 
a dose of 1,500 r) were removed from 
animals five days after irradiation and 
moculated mto normal animals, there 


of radiation upon tumors in vivo is due to followed only 20 per cent takes, while 
a combmation of duect action on the tumor complete inhibition occurred if the ir- 
cells, and the reaction of the surroundmg radiated tumors had remamed m the hosts 
tissues seven days or longer before re-implanta- 

In this connection it is of great im- tion 


portance to mention the findmgs of Ewmg In the course of the mvestigation we also 
with human material (6) Ewmg states have determined the transplantabdity of 

Mouse Sarcoma 180 mto irradiated areas 


“It IS clear that the reaction of the tissues is 
an essential factor m the curative process 
Under some circumstances, when this reaction 
fads no amount of radiation succeeds m kdlmg 
the tumor cells the most detaded knowledge 
we possess indicates clearly that the curative 
action is not the result of a direct effect exclu- 
sively upon the tumor cells, but mvolves espe- 
aally a peculiar reaction of the normal or in- 
vaded tissues ” 


m mice A small portion of the body of a 
mouse was irradiated ivith a dose of 1,500 
r and at the end of defimte mtervals of 
tune untreated tumor fragments were 
moculated mto the irradiated area It 
was found that a high percentage of tumor 
transplants faded to grow if the implanta- 
tion was done mthm two hours after ir- 
radiation, whde those which did not dis- 
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ROENTGEN-RAY EVIDENCE OF METASTATIC 
MALIGNANCY IN BONE* 

By HENRY SNURE, M D , and GEORGE D MANER, M D , Los Angeles 


S EVERAL years ago, following an out most of the vertebral bodies IVbcro- 
autopsy on an extremely emaciated scopic exammation proved that tumor 
mdividual, we reviewed the roeut- cells had replaced most of the marrow cells 
genograms of his lumbar spme, which had without destroymg the trabeculse of the 



Fiir 1 Metastasis from primary carcmoraa of the Uver to the vertebra nbs Md 
j f n *5 centimeter in Uuckness removed by ha m mer and 

ime Oimpa^^density of corUcal shadows with density of spongious portion 

« VTTl 


mdicated changes m the fifth lumbar body 
alone Autopsy showed macroscopic ca- 
dence of metastatic mahgnancy through- 

Cmcmnati, Nov 30-Dec 4, 1936 


spongiosa, however, there were several 
areas about one centimeter m diameter 
where the trabeculm were destroyed that 
could not be demonstrated on the film, 
and for this reason the present study was 
undertaken FoUowmg this observation 
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Fig 6 F>8 7 

Fig 6 Photomicrograph of replacement type of metastasis to vertebral body, pnmarj tumor is carcinoma 
of the stomach Arrow pomts to mmor trabecul-e that are unchanged Normal marrow above trabeculie 
with masses of tumor cells below there is a tendency to gland formation in some areas 

Fig 7 Photomicrograph of metastasis to vertebral body— primary carcmoma of the breast Tumor cells 
are scattered throughout marrow tissue Trabeculae much enlarged, note osteoblasts along borders of the 
trabeculai as indicated by auows This is the osteoplastic type of metastasis which usually does give roent- 
gen ray evidence of its presence 


no paraffin was used and it was not neces- 
sary that the halves of the nbs fit ac- 
curately upon each other 

A deminerali 2 ation of all vertebras, nbs, 
and pelvic bones was the only roent- 
genographic evidence of metastasis m two 
cases of myeloma in which we had made 
roentgenograms Fraenkel also reports 
two similar cases of myeloma, but in each 
instance he had lateral views of the chest 
which showed an S-shaped deformity 
of the sternum He says this does not occur 
m other types of metastasis Simpson (2) 
reports a case of prostatic metastasis to 
nearly all the vertebras, mth only micro- 
scopic evidence of its presence No change 
could be detected macroscopically when 
the vertebrae were sawed m two This type 
of metastasis might be referred to as the 
replacement type It should be kept in 
mind that pains along the spme often re- 
ferred down the legs may be the first 
signs of metastatic mahgnancy A nega- 
tive roentgenogram at this time should be 
disregarded, particularly if a primary 
malignancy is known to exist elsewhere m 
the body Chemical tests for blood serum, 
calaum, morgamc phosphorus and phos- 


phatase activity, as suggested by Gutman 
(3) et al , are mdicated as additional aids 
m the diagnosis of bone disease 

In studymg the density of the epiphyseal 
plates, attempts were made to produce 
evidence of ruptured nucleus pulposus 
With half of the fibrous intervertebral disc 
cut off the upper surface of a vertebra, 
circular and irregular shaped areas about 
one and one-half centimeters in diame- 
ter were depressed by tapping on small 
wooden or steel bars, variations of the 
spongiosa were barely visible on the film 
A rubber-tipped metal cylmder one and 
one-half centimeters m diameter was driven 
through half of the fibrous disc, the epi- 
physeal plate, and into the body of the ver- 
tebra to vanous depths When the holes 
were 'filled with paraffin, changes m the 
spongiosa were almost impossible to detect 
The dense crescentic shadow usually found 
on films that visualize ruptured nucleus 
pulposus IS probably due to a slow rebuilding 
of new bone at the rupture site rather than 
a pihng up of the small fragments of the 
trabeculae of the spongiosa displaced by the 
cartilage It seems reasonable to assume 
that m a recent rupture of the nucleus 
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F‘e -i Fig 6 

Fig 4 Photomicrograph of vertebral body showing a few isolated nests of tumor cells mdicated b> arrows 
X are small trabecula: There is no roentgen ray or maeroscopic evidence of metastasis Primary tumor 
was carcmoma of the breast 

Fig 6 Photomicrograph of metastasis to vertebral body Primary tumor of the urinary bladder Ar 
row mdicates trabecula: unaltered, ivith normal marrow tissue above and masses of tumor cells below the 
same Roentgen ray evidence of this replacement type of metastasis cannot be demonstrated on the film 


roentgen film, we began by removing por- 
tions of the spongiosa of the vertebral 
bodies and filhng the cavity with muscle 
scraps, water, or parafl^ Spongiosa oc- 
cupying an area of 2 X 2 5 X 2 75 cm 
and 1 cm deep can be removed from a 
vertebral body, and roentgenograms, made 
after filhng this space with pctrafiin, give 
practically no evidence of change m the 
spongiosa It would be impossible to 
visualize on the roentgenogram an osteoly- 
tic tumor of the above size m the vertebrae 
of a hvmg person in which fine detail of 
the spongiosa would be partially obhterated 
by the film-vertebral distance and by 
superimposed soft tissue shadows Ap- 
parently the cortical bone accounts for 
most of the detail of the osseous structures 
depicted on the film, while the spongiosa 
accounts for the general density When 
areas of cortical bone one centimeter 
square are removed from the lateral sur- 
face of the vertebral body and the ex- 
cavated area filled with paraffin, their loca- 
tion can be seen on the roentgenograms 
Holes, made by a trephme one centuneter 
m diameter and expending almost across 


the vertebral body after filhng with paraf- 
fin, are not visible unless the central ray 
passes through the long axis of the hole and 
are not visible then if the cortex is replaced 
In the anteroposterior view, on the film , you 
will find the superimposed parts of the pos- 
terior arch practically obscuring all evi- 
dence of holes when filled with air only 
However, when filled with paraffin such 
holes are not visible on the film 

Similar findmgs can be demonstrated 
m other bones of the body Films made 
of the tibia, with spongiosa of the marrow 
cavity (two centimeters in diameter) re- 
moved and filled with paraffin, show no 
change when compared to films of tibia 
before removmg spongiosa, the soft tissues 
(such as muscle) remainmg m place m both 
mstances Likewise, an os calcis can be 
sawed lengthwise into halves, spongiosa 
curetted out, and a space from one and 
one-half to two centimeters in diameter 
filled with paraffin, there resulting no 
evidence of change on the subsequent film 
Ribs sawed lengthwise and marrow cu- 
retted out show no deviation on the film 
from the normal In the case of the nbs 
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mg a wedge of bone from the vertebrae is 
suggested, recogmzmg of coruse, that com- 
plete removal of the spme and several sec- 
tions of same is a superior method 

(3) By sectioning all bones at autopsy, 
Kaufmaim (9) found 72 per cent of bone 
metastasis m prostatic carcmoma Bum- 
pus (10), by usmg the roentgenogram alone, 
found 30 per cent of prostabc metastasis 

(4) It is reasonable to suppose that 
destructive changes m the marrow space 
due to infection may likewise not be visi- 
ble on the film 

(5) Distortion of detail on the roent- 
genogram is avoided by usmg a tbm wedge 
of bone, this also requires less laboratory 
space 
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Fig 8 Upper figure shows an air filled nucleus 
pulposus rupture produced by rubber-tipped rod 
Lower figure shows same with space filled with 
paraffin no roentgen ray evidence of same, indi- 
cating that recent ruptures of the nucleus pulposus 
give no roentgen signs 

pulposus no \-ray evidence of rupture can 
be demonstrated on the film 
The excellent experiments of Lachmarm 
and Whelan (4) show that only under 
very favorable circumstances can a de- 
calcification under 20 per cent be diag- 
nosed, and m most bones a loss of from 
20 to 40 per cent of calcium is necessary 
In their experiment to determme the 
relative part played by the cortex and 
spongious layer m producmg the roentgeno- 
gram, they found that m the vertebras and 
os calcis the spongious portion was the 
most important for the production of den- 
sity In other bones the two bony struc- 
tures shared about equally m the pro- 
duction of shadows Variations were also 
found in different parts of the same bone 
It should be remembered that their ex- 
periments were made on the isolated bone 
and compared to a fihn of its normal ap- 
pearance with no soft tissue shadows m- 
tervemng They also pomt out that de- 
calafication by a biologic process may be 
different than that produced by chemicals 
Shght motion of the livmg patient durmg 
the exposure of fihns must also be considered 
as a confusmg factor 


No extensive comparison was made to 
determine relation between type of primary 
tumor and type of metastasis, but our 
observations lead us to beheve that the 
theories given by Hastmgs and Downs (5) 
are correct The tumors with considerable 
fibroblastic change usually give nse to 
the osteoplastic type of metastasis, and are, 
therefore, visible on the roentgenogram 
Shields and Whitham (6) state that mso- 
far as gradmg of tumors is concerned there 
is httle evidence of correlation between 
the histologic appearance and extent of 
metastasis m the mdividual case, except 
that tumors, with many abnormal mitotic 
figures usually kill promptly and have 
widespread metastasis Unfortunately, the 
metastasis may be the first sign of the 
disease, and may be preceded by a penod of 
pain along the spme and referred down the 
legs with no roentgenographic evidence of 
the metastasis present 
After nearly completmg our experiments 
we found that somewhat similar work had 
been done m 1928 by Chasm (7) m the study 
of two cases of proved tuberculosis of the 
spme He reported one patient, 28 years 
of age, who did not give roentgenographic 
evidence of disease until one year after 
the onset , another patient, six years of age, 
presented roentgenographic evidence three 
months after chmcal signs of tuberculosis 
were first noted Later we also found the 
article by Bohmig and Prevot (8) re- 
gardmg the experimental production of 
ruptured nucleus pulposus Our results 
m depictmg on the film the artificially 
produced rupture of the nucleus pulposus 
did not agree with Prevot’s findings In 
37 per cent of Prevot’s proved autopsy 
cases no roentgenographic signs of ruptured 
nucleus pulposus were demonstrated 
However, most of these were rather small 
m size 

GENERAL COJBIENTS 

(1) Widespread metastasis of malignant 
tumors to the osseous structures without 
demonstrable evidence m the roentgeno- 
grams IS not an infrequent occurrence 

(2) A rapid and easy method of remov- 
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administration of thonum-X upon a large 
senes of mice, rats, rabbits, and dogs They 
found the comparable lethal doses, expressed 
as radium equivalents, to be much smaller 
than those which Proescher and Almquist 
(6) reported usmg radium chloride Stevens 
(11) treated six patients havmg different 
types of lymphomas, "with x-ray and m- 
3 ections of radium Each patient received 
from 150 Mgm to 250 iigm of radium chlo- 
nde by vem Improvement was noted m 
four of the six patients, but, since x-ray 
therapy was given to all but one, no defimte 
chnical evaluation of the effect of the radium 
could be made 

Sell, Viol, and Gordon (12) measured 
quantitatively the excretion of radium 
followmg the mtravenous administration 
of 100 figm of radium chlonde to a 23- 
year-old male They found that over 40 
per cent of the amount given was excreted 
m the feces, and only 2 per cent was elimi- 
nated by the kidneys On the nmth day 
after the m 3 ection, no radium could be 
detected m the unne, and less than 0 5 
per cent was excreted m the feces Two 
months later the experiment was repeated 
upon the same subject and similar values 
were obtamed Sell, on two different 
occasions, took 50 ngm of radium chloride 
by mouth, similar activity-studies were 
made and it was observed that within 
four days approximately 60 per cent was 
lost m the feces, but less than 0 15 per 
cent was eliminated in the unne durmg 
the first two days following the mgestion 
of the radium Durmg the last expen- 
ment it was found that, ten hours after 
the radium was taken, 5SS ij;igm per 
liter was present m the expired air from 
the lungs, but at the end of 3S hours this 
amount had fallen to 70 pngm per liter 
The authors came to the conclusion that 
soluble radium salts are eliminated pnn- 
cipally by way of the intestinal tract, and 
that within a few days the radium becomes 
firmly fixed in the body tissues 

Barker and Schlundt (13) examined 10 
patients who had receued from SO Mgm 
to 1,455 Mgm of radium chlonde, and 
obserxed tliat relatixelj small amounts 


were retained Schlundt, Nerancy, and 
Morris (14) measured the activity of a 
group of 12 inmates of the Elgm State 
Hospital who, altogether, had received a 
total of 2,190 Mgm of radium At the 
end of SLx months, only 4 3 per cent was 
retamed by these patients, and sue months 
later only 1 9 per cent remamed of the 
amount ongmally given Schlundt and 
Failla (15) determmed the rate of excre- 
tion of two women who had become radio- 
active twelve years previously The ac- 
tivity of the first patient was found to be 
24 ngm , and that of the second was 14 /igm 
The coefficients of excretion per day were 
0 005 per cent and 0 0026 per cent, re- 
spectively, and it was noted that over 
85 per cent of the radium eliminated was 
present m the feces They repeated the 
experiment of Sed, Viol, and Gordon (12) 
by takmg from 2 jugm to 5 Mgm of radium 
bromide by mouth, but observed that 
from 91 to 98 per cent was eliminated 
withm from four to five days 
In 1925, Martland, Conlon, and Knef 
(16) described a group of cases of occupa- 
tional poisonmg m girls employed as dial 
pamters m a watch factory Later Mart- 
land (17) pubhshed a more detailed report 
concemmg these unfortunate women He 
discussed the relation between the cause of 
death and actixnty of the body at the tune 
of death The earher deaths resulted 
from a profound auenua which was fre- 
quently compheated by necrosis of the 
jaw, and the activity of these patients was 
found to be as great as ISO pgm The 
majority of the patients succumbing at a 
later date died from a rapidly groivmg type 
of osteogemc sarcoma The members of 
the latter group were, on the whole, less 
radio-active, and one patient had only 
10 pgm contained withm her body at the 
time of death Several of the patients had 
dex'-eloped bone changes suggestive of early 
sarcoma at the time the article was written 
Fhnn (IS) examined a number of smular 
patients, and noted the same relation be- 
tween the degree of activity of the patients 
and the cause of death He desenbed 
sexeral living patients suffenng from re- 
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TjjpHE internal use of the radio-active 

II elements was reported by many in- 
vestigators in this country and abroad 
withm a few years after these substances 
became available for medical purposes 

In 1914, Proescher (1) gave from 50 
Mgm to 350 ngm of radium chloride- by 
vein to more than a score of patients and 
stated that there were no immediate to\ic 
manifestations to be noted He stated 
that marked symptomatic and climcal im- 
provement was observed m patients with 
arthritis and hypertension Similar studies 
were made and conclusions reached by Field 
(2), Delano (3), Monarta (4) andPmch (5) 
However, these investigators did not make 
control studies, and their follow-up reports 
were madequate 

Proescher and Almquist (6) reported the 
effect of radium given parenterally to a 
small senes of rats and mice They at- 
tempted to evaluate the relation between 
the amount given and the length of Me 
after mjection They followed the blood 
counts of all the animals and noted the 
pathologic changes at the tune of death 
Death occurred m both rats and nuce 
from 30 to 45 days after the adnumstration 
of 900 Aigm to 1,300 /igm of radium chlo- 
nde per kg of body weight 

Several mice received from 2,000 Mg™ 
to 4,000 Mgm per kg and died ivithm a 
penod of from seven to ten days In 
these animals they found a transient nse 
of the erythrocyte and leukocyte counts, 
and a rapid and profound leukopema with 
complete destruction of the polymorpho- 


nuclear forms Central necrosis of the 
hver was noted in almost all of the animals 
The lymph nodes and spleen showed de- 
generative changes with marked destruc- 
tion of lymphocytes and numerous small 
areas of necrosis In the bone marrow 
similar changes were seen, accompamed by 
decrease of myeloid cells and rupture of 
the capillary walls 

Cameron (7) examined the organs of a 
woman who had received 1,000 pgm of 
radium chlonde by vem three and a half 
months pnor to her death from a caranoma 
of the uterus He found from 0 006 
/igm to 0 0048 Mg™ per gm (dry weight) 
in the bone marrow, 0 0061 Mg™ per gm 
m the liver and smaller amounts m the 
other tissues There were apparently no 
activity-measurements made of the bones 
Proescher and Almquist (S) descnbed 
two patients who received large doses of 
radium over a period of many months 
The first, a case of permaous anerma, was 
given a total of 900 M™g ™ ™iic months, 
and underwent a defimte clinical remission 
which persisted up to the conclusion of the 
treatment No subsequent report was 
made of the final outcome or of the 
patient’s course after the therapy was 
discontinued The second patient, a 
case of myelogenous leukerma, received 
2,700 Mmg over a period of 17 months 
without any significant change m the 
erythrocyte or leukocyte counts Ameth 
(9) treated a patient with permcious 
anemia with a stated total of 380 E S U 
of thonum-X over a period of four 
months, and at the end of that time 
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noted a marked remission associated with 
an increase of the leukocyte counts Hirsch- 
feld and iMeidner (10) conducted an exten- 
sive study of the effect of the intravenous 
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IS limited by the short half-life of only 
14 S hours The patients whose protocols 
are given below were selected because they 
were the only mdividuals -with leukemia 
available at such times as the radio-sodium 
could be obtamed 

PREPARATION AND AD5IINISTRATION OF 
RADIO-SODIUM 

The samples given to the first patient 
were prepared each time by the deuteron 
bombardment of from 3 to 4 gm of sodium 
chloride The activated salt was brought 
quickly to the hospital, and dissolved in 
sufiiaent water to make an approvimately 
ISO tome solution which i\as filtered and 
boiled The activity was measured ivith 
a small quartz fiber electroscope, and the 
solution immediately administered by ^ ein 
to the patient 

The radio-sodium for tlie second patient 
was obtamed each time bj' the deuteron 
bombardment of approximately 1 gm of 


metalhc sodium This was dissolved m 
dilute hydrochloric acid of such a concen- 
tration ( 147N) that when the solution be- 
came neutral to htmus, it was isotomc 
The first dose was given by vem, but the 
second was introduced intraduodenaUy 
This latter procedure was accomplished by 
passing a small Rehfuss tube under the 
fluoroscope so as to insure that the tip was 
well Nvithin the duodenum 

TECHNIC OF ACTIVITY MEASUREMENTS 

A large Cune type of electroscope was 
used for the activity determmations of the 
last two samples, as well as for all the 
measurements of the radio-activity of the 
two patients and their body fluids The 
instrument was cahbrated against a 10 12 
mg sample of radium which had been 
previously checked by the XJmted States 
Bureau of Standards The radium stand- 
ard w^ placed at distances of 160, 40, 20, 
and 15 cm from the center of the chamber 
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peated pathologic fractures of the long 
bones and loosening of the teeth in whom 
the activity was as low as 2 /igm 

Gettler (19) reported the case of a man 
who consumed a total of 1,400 bottles of 
radium chloride, each contaimng 2 /jgm , 
over a period of five years The patient 
entered the hospital m a state of marked 
anenua and emaciation, which was com- 
plicated by an extensive necrosis of the 
]aw Postmortem studies showed h 5 Tjer- 
plastic changes m the bone marrow The 
activity of the entire body was found to be 
73 6 Mgm , with all but 0 5 per cent con- 
tamed m the bones 

The mconclusive chmcal results of the 
earher work concerned with the internal 
use of radium, together mth later reports 
of radium poisoning, have apparently 
served to discourage further mvestigation 
m this duection The amount which 
would be sufficient to be chmcally effective 
probably would be fatal within a few years, 
due to the tendency of the radio-active 
elements to be deposited m the bones 

In 1934, Cune and Johot (20) announced 
that they had prepared a radio-active iso- 
tope of mtrogen by the bombardment of 
boron with the alpha particles of polomum 
They were able to prove the chemical 
identity of the radionitrogen, and shortly 
afterwards radiosihcon and radiophosphorus 
were similarly obtained from magnesium 
and alummum 

Lawrence and Livmgston (21) designed 
and constructed a magnetic resonance 
accelerator with which they studied the 


this work, the deuteron beam of the cyclo- 
tron earned an energy of a few micro- 
amperes at a potential of approximately 
2 milhon volts (MV ) However, at the 
tune of wntmg this paper, Lawrence (24) 
informs us that he and his co-workers have 
recently obtained an mtense deuteron 
beam of over 100 rmcroamperes at 6 milhon 
volts (MV ) With such an energetic 
beam it is possible to obtam as much as 1 
gm radium equivalent of radio-sodium 
In Figure 1 is shown schematically the 
nuclear reaction by which radio-sodium is 
formed The rapidly movmg deuteron, 
upon approaclung ffie sodium nucleus 
(Na^^), becomes distorted m such a manner 
that the neutron is separated from the 
proton, the neutron entering the nucleus 
while the proton is repelled from the m- 
tensely positive field When the Na” 
acquires the neutron from the deuteron, it 
becomes heavier by the weight of the neu- 
tron and becomes Na-^ This isotope of 
sodium does not occur m Nature and is 
energetically unstable, and m the course 
of 14 8 hours, on the average, emits a 
high-speed electron from its nucleus 
When this electron is discharged, Mg’^ 
is formed, and the magnesium nucleus is 
left with an excess energy which is imme- 
diately radiated as a gamma ray 

The electrons (t e , beta rays) are emit- 
ted over a relatively broad spectrum, and, 
accordmg to Kune, Richardson, and Pax- 
ton (25), with an average energy of ap- 
proximately 500 kv Richardson and 
Kune (26) state that the gamma-ray 


effect of bombardment of numerous sub- 
stances, usmg at first protons and alpha 
particles, and later deuterons Soon after 
the discovery of radio-activity was an- 
nounced, Henderson, Livmgston, and Law- 
rence (22) reported that they had mduced 
artificial radio-activity m the elements of 
the first two rows of the penodic table, 
usmg the cyclotron * Later, Laivrence 
and Livmgston (23) were able to stimulate 
radio-activity m elements as heavy as 
platmum Durmg the earher phases of 


J For the sale of brevity the nifl^etic r^o^ce 
accelerator is conimoiil> spoken of as the cy o 


spectrum is composed of radiations carry- 
ing the energies of 1 MV , 2 MV , and 
3 MV , with a ratio of mtensity eqmvalent 
to 3 3 2 

In the Spnng of 1936 the Radiation 
Laboratory of the University of Cahfonua 
was able to furmsh radio-sodium upon 
several occasions m amounts sufficient 
for clmical mvestigation It was felt that 
many of the disadvantages of mtemal 
radium therapy could be avoided by the 
use of radio-sodium, masmuch as this latter 
substance does not become fixed m the 
body tissues and the duration of its effect 
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IS limited by the short half-life of only 
14 8 hours The patients whose protocols 
are given below were selected because they 
were the only mdividuals with leukemia 
available at such tunes as the radio-sodium 
could be obtamed 

PREPARATION AND ADMINISTRATION OF 
RADIO-SODIUM 

The samples given to the first patient 
were prepared each time by the deuteron 
bombardment of from 3 to 4 gm of sodium 
chloride The activated salt was brought 
quickly to the hospital, and dissolved in 
suffiaent water to make an approvimately 
isotomc solution which was filtered and 
boiled The activity was measured with 
a small quartz fiber electroscope, and the 
solution immediately admmistered by vem 
to the patient 

The radio-sodium for the second patient 
was obtamed each time by the deuteron 
bombardment of approximately 1 gm of 


metalhc sodium This was dissolved m 
dilute hydrochloric acid of such a concen- 
tration ( 147N) that when the solution be- 
came neutral to litmus, it was isotomc 
The first dose was given by vein, but the 
second was mtroduced mtraduodenally 
This latter procedure was accomplished by 
passmg a small Rehfuss tube under the 
fluoroscope so as to msure that the tip was 
well within the duodenum 

TECHNIC OF ACTIVITY MEASUREMENTS 

A large Cune type of electroscope was 
used for the activity determmations of the 
last two samples, as well as for all the 
measurements of the radio-actmty of the 
two patients and their body fluids The 
instrument was calibrated against a 10 12 
mg sample of radium which had been 
prexuously checked by the Umted States 
Bureau of Standards The radium stand- 
ard was placed at distances of IGO, 40, 20, 
and 15 cm from the center of the chamber 
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of the electroscope The varying rates of 
fall of the leaf over each portion of the 
scale were observed, so that the rate of 
discharge at any point upon the scale was 
known for each distance The back- 
ground was determined daily dunng the 
tune that the mstnunent was being used, 
and the necessary correcfaons made The 
umts of measurement of activity are 
expressed as either milhcune equiva- 
lents (me e ) or nucrocurie equivalents 
(aicc ) 

The activity of each patient was deter- 
mmed by placmg the electroscope at a 
distance of 160 cm from the tip of the 
xyphoid process of the patient’s sternum 
The subject was always in the recumbent 
position with the knees drawn up and the 
arms folded across the chest The differ- 
ence observed m each experiment between 
the activity of the sample administered to 
the patient and the measured activity of 
his body immediately after mjection, is 
considered to be due to the absorption of 
the gamma radiation by his tissues The 
activities of the body flmds and feces were 
measured with the electroscope at a dis- 
tance of either 20 or 40 cm , depending 
upon the strength of the sample Several 
speamens were so feebly radio-active that 
detemunations had to be made at a dis- 
tance of 15 centimeters Whenever pos- 
sible, measurements of a given sample 
were made at two different distances The 
activity of the sweat was obtained by 
measurmg the activity of the bed-lmen, 
mght-clothes, towels, and the mattress, 
after the patient had been sponged and 
removed to another part of the buildmg 
The relative activities of the blood plasma 
and the corpuscles were obtained by cen- 
trifuging 50 c c of oxalated blood, washing 
the cells once with 50 c c of normal salt 
solution, and measurmg the activity of 
the cells and then that of the plasma com- 
bmed mth the wash-flmd 

All the values given for the body-flmds 
were corrected for the amount of radio- 
sodium lost by decay dunng the interval 
of tune between the collection and measure- 
ment of the samples 


REPORT OF CASES 

Case 1 G M , a white male, aged 29 
years, entered the Umversity Hospital m 
March, 1936 He had fimt nobced gener- 
alized adenopathy m February, 1935, and 
m July of the same year began to expenence 
mcreased fatiguability, dyspnea upon ex- 
ertion, and progressive enlargement of the 
abdomen He was seen m the Out- 
patient Department m September, 1935, 
and transferred to the hospital where, 
after routme blood studies and a biopsy of 
a cervical lymph node, a diagnosis of 
chrome lymphatic leukenua of the aleuke- 
mic type was made He received an m- 
tensive course of deep x-ray therapy and, 
after considerable improvement, was dis- 
charged Before his second entry into the 
hospital there had been a recurrence of 
the symptoms mentioned above, accom- 
panied by marked loss of weight Physical 
examination when he re-entered showed 
him to be a male 55 kg m weight, chrom- 
cally ill, with a moderate degree of gener- 
alized lymphadenopathy, marked hepato- 
megaly, and a blood-cell count of 3,600 
leukocytes per c mm , -with 80 per cent 
lymphocytes, 45 per cent hemoglobin, and 
2,170,000 erythrocytes After consulta- 
tion, it was decided to make this patient 
the reapient of the first mtravenous ad- 
mmistration of radio-sodium On March 
23, 1936, he was given 11 me e of radio- 
sodium by vem, and four days later he 
received 13 me e more m the same manner 
During the two-weeks period foUowmg the 
admuustration of the radio-sodium, no 
significant alteration of the blood picture or 
climcal condition was observed At no 
tim e was there any reaction noted which 
might have suggested a toxic reaction to 
this substance It was felt then that 
adequate tune had been allowed for the 
experiment and that the patient should 
be given a course of deep x-ray therapy 
Followmg the x-ray treatment he improved 
slightly and was discharged 

Case 2 O R , a white male, aged 23 
years, entered the Umversity Hospital for 
the first time m September, 1936, with a 
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diagnosis of chronic myelogenous leukemia 25, 1936 Dunng the period of admmis- 
He stated that for four years he had ob- tration of the radio-sodium and through- 
served a slow but progressive enlargement out the followmg week there was no sigmfi- 



pf his abdomen, three months before 
entry his condition became much worse, 
with malaise, rapid enlargement of his 
abdomen, diarrhea, nausea and vomitmg, 
and repeated bouts of fever Physical 
exammation showed a young man 65 kg 
in weight, chromcally ill, with a markedly 
distended abdomen which was almost en- 
tirely occupied by the spleen The leu- 
kocyte count was 700,000 per c mm , with 
40 per cent neutrophilic myelocytes, the 
hemoglobin was 56 per cent, and the ery- 
throcytes i,100,000 He recened 15 me e 
of radio-sodiuiii b}-^ vein on Sept 20, 1936, 
and 19 me e intraduodenally on Sept 


cant change m the blood picture, and the 
patient’s general course conbnued to be 
unfavorable He was then given deep 
\-ray therapy to the spleen, which was 
followed by an excellent climcal response, 
and he was discharged two weeks later 
The same lack of defimte clmical response 
and absence of toxic effect were observed 
witli this patient as were noted m the first 
case 

RESULTS 

The lower cur\'e (sohd Ime) of the upper 
section of each chart (Figs 2, 3, and 4) 
represents the actual measurement of the 
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patient’s radio-activity following the in- 
jection of radio-sodium The upper curve 
(dotted hne) mdicates the theorebcal rate 
of decay of the radio-sodium The lower 


decay during the one and a half hour in- 
terval, is considerably greater than is to 
be observed m Figures 3 and 4 This 
apparent discrepancy is probably due to 



Fig 3 


portion of each chart illusbates the amount 
of acbvity observed m the various body 
fluids The abscissa represents the m- 
tervals of tune following mjecbon, and 
the ordmate the degree of radio-acbvity 
The values m Figure 2 were obtamed 
followmg the adminisbabon of 13 race 
of radio-sodium to the first pabent (G M ) 
The inibal measurement of the activity of 
his body was not made until one and a 
half hours after injection The dife- 
ence between the amount given and Ae 
first acbvity determination, allowing for 


the fact that in this instance the radio- 
sodium, prior to admimsbation, was meas- 
ured with another type of elecboscope 
which was not available for accurate cali- 
bration 

The interval between the actual and the 
theoretical decay curves in Figure 2 is 
felt to represent the quanbty of radio- 
sodium lost through the vanous channels 
of elimmabon This new is borne out by 
the fact that the quantity excreted by the 
subject corresponds approximately to the 
difference between the bvo cun^es The 
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large proportion of radio-sodium lost m the In the third and final ^penm^t the 
swLt can be explained by the fact that second patient received 39 me e by duo- 
the patient had frequent and drenching denal tube A distortion of the first 
sweats durmg his stay in the hospital portion of the measured decay curve ap- 
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Fig 4 


Following the admimstration of 15 me e 
of radio-sodmm to the second patient, it 
was observed (Fig 3) that the amount lost 
m the unne was relatively greater than m 
the previous case, but no activity could 
be detected in the sweat, and the propor- 
tionate total loss was less This result 
might be interpreted as being due to two 
factors first, this subject received less 
sodium chlonde, and second, he did not 
perspire as much In addition, 100 c c 
of blood was withdrawn and its activity 
determined 


pears m Figure 4 In this mstance, the 
radio-sodmm at the completion of admims- 
tration was concentrated in the duodenum 
and jejunum with the enormous spleen 
between the salt and the electroscope 
Since it was felt that the absorption and 
distnbution of the radio-sodium by the 
blood should ha\ e been complete withm an 
hour, the theoretical decay curve was 
started at the second pomt of the measured 
decay curve However, it is noted that 
the theoretical curv'e falls just below the 
actual curve and does not cross above the 
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patient’s radio-activity following the m- decay during the one and a half hour in- 
jection of radio-sodium The upper curve terval, is considerably greater dian is to 
(dotted line) indicates the theoretical rate be observed in Figures 3 and 4 This 
of decay of the radio-sodium The lower apparent discrepancy is probably due to 



Fig 3 


portion of each chart illustrates the amount 
of activity observed m the various body 
flmds The absassa represents the m- 
tervals of tune followmg mjection, and 
the ordmate the degree of radio-activity 
The values m Figine 2 were ob tamed 
followmg the admmistration of 13 me e 
of radio-sodium to the first patient (G M ) 
The imtial measurement of the activity of 
his body was not made until one ^d a 
half hours after mjection The 
ence between the amount given and the 
first activity determination, allowmg for 


the fact that m this instance the radio- 
sodium, prior to admmistration, was meas- 
ured with another type of electroscope 
which was not available for accurate cah- 
bration 

The interval between the actual and the 
theoretical decay curves m Figure 2 is 
felt to represent the quantity of radio- 
sodium lost through the various channels 
of elimination This view is borne out by 
the fact that the quantity excreted by the 
subject corresponds approximately to the 
difference between the two curves The 
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DISCUSSION 

Dr Robert R Newell (San Fran- 
cisco) I am much mterested m the possi- 
bihbes of radio-sodium given by vem Ra- 
dium by vem has proved disappomtmg and 
dangerous I have not used it since seeing 
spontaneous fractures of both femoral 
necks after a total of about half a milligram 
of radium 

Dr Stone gave a total of 50 “milhcunes 
equivalent” of radio-sodium, a relatively 
enormous dose But, of course, it decayed 
rapidly (seven times as fast as radon, even), 
lea\ mg practically none after a week, 
whereas my patient’s radium was mcom- 
pletely excreted, some of it persistmg (m 
the bones) for years But there is more 
difference than merely a low intensity for 
a long tmie versus a high intensity for a 
short tune We are companng the doses 
oil a basis of “niilhcune equivalents," 


which mean gamma-ray measurements 
Now radio-sodium gives only hard gamma 
and beta, but radium (mcludmg its prod- 
ucts) gives also alpha ray in tenfold total 
energy! So for mtravenous therapy we 
ought to say that for initial activity one 
mdhgram of radium equals ten milhcune 
equivalents of radio-sodium 

But the absence of alpha radiation is 
precisely the thmg that interests me most 
m radio-sodium It means that the tissue 
ionization is similar by mtravenous usage 
to what it is by external irradiation 
Whereas for radium mtravenously, the pic- 
ture IS dommated by the alpha rays with 
ionization one hundred tunes as dense along 
then tracks I mean, there is physical ba- 
sis for expectmg a qualitatively different 
biologic action (Professor Lawrence’s 
paper, read later, on neutron rays has con- 
cern with this same difference )^ Climcal 
experiments with radio-sodium by vein 
ought to be earned finther 

Dr Stone (closmg) I want to add one 
thought m connection with this subject 
We did not observe these patients as long 
as we should have hked to observe them 
As any of you know who try anythmg new, 
when you have to deal with patients who 
belong to other chmcians — and m onr hos- 
pital this condition apphes to the clmic pa- 
tients as well as the private — one has to 
produce results 

They aU knew, and we knew, that giving 
\-ray treatments to these patients would 
improve their condition Therefore, the 
experiments were contmued only as long 
as we dared let the patients go and then \- 
ray therapy was given The e.xpenments 
termmated of necessity at that time 

We say there were no clinically observ- 
able effects We know there were no clmi- 
cally obsenmble effects withm the penod 
of about two weeks of obseiwation We 
justify that short period of observation 
because, with x-ray therapy, you usually 
see obserx'able cluneal effects much before 
two weeks on patients of this type How- 
we were parbcularly interested in 

‘ Added b> Dr Ncuell later 
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latter imtil more than sl\ hours have 
elapsed, this observabon suggests that 
absorpbon was not completed until more 
than SL\ hours after admmistrabon of the 
radio-sodium After equihbnum has been 
apparently estabhshed, it is to be noted 
that the gap between the two curves is 
relabvely less than in the previous charts 
Smce the half-hfe of the radio-sodium is 
relabvely short, the amount left ivithm the 
body rapidly decreases Similarly, the 
quanbty eliminated over a given penod 
becomes less as the interval of time in- 
creases from the moment of admmisba- 
bon Because of these two factors, the 
measured and theorebcal decay curves 
approach each other toward the end of the 
penod of measurable acbvity in all three 
experiments 

Durmg this last mvesbgabon, the pa- 
tient vomited bvice, but no marked loss 
occurred from this source Twelve cc 


served to have been elumnated by the bodj 
mthm the penod of its measurable activity 

5 A new method has been developed 
for studying the metabolism of sodium 
within the body A similar hue of in- 
vesbgabon can be followed, usmg other 
artificially prepared radio-acbve elemenb 

We are deeply mdebted to Prof Law- 
rence and his co-workers m the Radiation 
Laboratory of the University of California 
for their co-operabon m preparing the 
radio-sodium and their advice concerning 
physical measurements , also, through them 
are we grateful for the support of the Re- 
search Corporabon, the Chemical Foun 
dabon, and the Josiah Macy, Jr, Foun- 
dabon, whose contnbubons made possible 
the supply of radio-sodium We have been 
encouraged and advised by members of 
the hledical Department, and espeaally by 
Dr S R Metber and Dr E U Falconer, 


of spmal fluid and 50 c c of blood were 
withdrawn, and their acbvities are ex- 
pressed as nc e per 100 c c for the sake of 
comparison The column for the blood is 
divided so as to represent the corpuscular 
and plasma activities The value ob- 
tamed for the sweat was only 1 2 ;ic e and 
cannot be clearly seen on the chart The 
first unne sample was lost and is mdicated 
as a question mark (“^”) Id dR three 
senes of detenmnabons, the acbvibes of 
the feces were too feeble to be measured 


CONCLUSIONS AND SUMMARY 


1 Radio-sodium can be given mter- 
nally to human subjects without toxic 
effect, m amounts up to 53 me e 

2 The rate of decay mthm the body, 
the proporbon eliminated, and the concen- 
trabon of radio-sodium m the body fluids 
cart be directly measured 

3 The quanbty of radio-sodium given 
did not produce observable chmcal effects 
Further mvesbgabons with the use of 


larger amounts m other pabents are es 
senbal before any estimation of its thera- 

peubc value can be made 
4 Less than 10 per cent of the totol 
imount of radio-sodium given was ob- 
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Dr Robert R Newell (San Fran- 
cisco) I am much interested m the possi- 
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spontaneous fractures of both femoral 
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rapidly (seven times as fast as radon, even), 
leaving practically none after a week, 
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short tune We are comparmg the doses 
on a basis of “milhcune equivalents,” 


which mean gamma-ray measurements 
Now radio-sodium gives only hard gamma 
and beta, but radium (mcludmg its prod- 
ucts) gives also alpha ray m tenfold total 
energy’ So for mtravenous therapy we 
ought to say that for mil-ial achmty one 
milhgram of radium equals ten milhcune 
eqmvalents of radio-sodimn 

But the absence of alpha radiation is 
precisely the thmg that mterests me most 
m radio-sodium It means that the tissue 
ionization is similar by mtravenous usage 
to what it IS by external irradiation 
Whereas for radium mtravenously, the pic- 
ture IS dommated by the alpha rays with 
ionization one himdred times as dense along 
their tracks I mean, there is physical ba- 
sis for expectmg a quahtatively different 
biologic action (Professor Lawrence’s 
paper, read later, on neutron rays has con- 
cern with this same difference )^ Chmcal 
experiments with radio-sodium by vem 
ought to be earned further 

Dr Stone (closmg) I want to add one 
thought m connection vnth this subject 
We did not observe these patients as long 
as we should have liked to observe them 
As any of you know who try any thmg new, 
when you have to deal with patients who 
belong to other chmcians — and m our hos- 
pital this condition apphes to the chmc pa- 
tients as well as the pnvate — one has to 
produce results 

They all knew, and we knew, that givmg 
\-ray treatments to these patients would 
improve then- condibon Therefore, the 
experiments were contmued only as long 
as we dared let the patients go and then \- 
ray therapy was given The experiments 
termmated of necessity at that tune 

W^e say there were no chmcally observ- 
able effects We know there were no chm- 
cally observable effects withm the penod 
of about two weeks of observation We 
justify that short period of observation 
because, with \-ray therapy, you usually 
see observable chmcal effects much before 
two weeks on patients of this type How- 
we were particularly interested in 

■ Added b> Dr Newell later 
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seeing what the reaction of these patients 
would be and the paper as pubhshed shows 
that the doses we gave were gradually in- 
creased We intend to step the doses up 
to much larger amounts to see what wdl 
happen 

After all, we are only putting sodium 
chloride mto the patients and there can be 
no toxicity, but that had to be proved be- 
fore we could go to tremendous doses 


Dr Newell mentioned the fact that 
there are no alpha radiations from radio- 
sodium This may account for the lack of 
response to large doses — when pabents re- 
spond to such small doses of radium chlo- 
nde One of the mteresting features of ar- 
tificially activated elements is that each has 
a shghtly different type of radio-acbvity 
This fact may be of therapeutic value m the 
future 



NOTE OF A NEW AND APPARENTLY USEFUL BIOLOGICAL INDICATOR OF 

X-RAY DOSAGE 

BvC P HASKINS, Ph D , Schenectady, N Y , and E V ENZNIANN, Ph D , Cambridge, Mass 

From the Haskins Laboratory, Schenectady, N Y , and Biological Laboratones, Harvard 

University, Cambndge, Mass 

IIIIT HAS long been recognized that pound eyes of adults of eosm Drosophila 


I fundamental investigations of the 
physiological effects of electromagnetic 
radiations of high quantum energy are 
very largely dependent, on the biological 
side, upon the avadability of suitable test 
objects Such test objects should be 
small in volume but of such size as to be 
readily visible to the naked eye so as to 
minimize the technical difficulties involved 
m the exanunation of large numbers , should 
be available m such quantities as to be 
adaptable to long-range statistical mvesti- 
gations mvolvmg large populations , should 
be genetically and physiologically stand- 
ardized to as great an extent as possible, 
and should, above all, present sharp and 
unmistakable end-points as catena of 
effect 

A very considerable range of matenal 
has been explored m the past m an ex- 
tensive effort to locate and standardize 
such a tool Probably nothing has been 
found more generally adaptable and smt- 
able for fundamental mvestigations m the 
biological effects of \-rays and cathode 
rays than the ova of the fruit fly, Droso- 
phila melaiiogaster The techmc of rear- 
ing and handling the flies, isolatmg, raying, 
and observing the eggs has been exten- 
sively descnbed by Packard (1), PS and 
C T Henshaw (2) , Glocker and his collabo- 
rators (3), and others, and is well known 
So far as is known to the authors, failure 
of the larva to emerge from the egg, or ab- 
nonnahties of embryonic development 
have been the catena of effectiveness used, 
and wuld-tjqie stock has been employed m 
e\ cry case 

For several years the \mters have been 
engaged in a reasonably extensive statis- 
tical study of tlie incidence of mosaic color- 
less patches in the ominatidia of the com- 


melanogaster x-rayed as eggs or very 
young larvEe, contmuing an mvestigation 
mitiated by Patterson (4), m 1929 A 
study was ongmaUy imdertaken of the 
frequency distnbution of mosaics of white 
eye color, resultmg from sojnatically af- 
fected cells of the eye anlage, m an x-rayed 
population as a function of the mcident 
energy input The ongmal purpose of 
the work was to so treat the data as to 
give information, first, of the number of 
ion passages requued to traverse a given 
gemc locus to achieve the desued effect, 
and second, the magmtude of the volume 
or aggregate of volumes m a cell withm 
which the “hit” must occur After con- 
siderable acquamtance with the mateaal, 
however, the authors have come to feel 
that it presents a sufficient number of un- 
usually desuable characteristics as a bio- 
logical mdicator of x-ray dosage to be 
possibly worthy of wider application m 
therapeutic work The effect sought pre- 
sents a sharp, rehable, and readily ob- 
served end-pomt, its frequency of oc- 
currence varying with x-ray dosage at a 
single seaes of wave lengths m so duect a 
fashion as to indicate that a rather simple 
effect may be involved It has been re- 
producible by different workers to within 
less than the probable error of any deter- 
mination, and the populations required 
are not excessive, although defimtely 
greater tlian m the case of killmg experi- 
ments Finally, the information deaved 
is capable of use in a number of auxiliary 
mvestigations of possible interest, as will 
be descnbed It is with the hope that it 
may be of some possible interest or help to 
others mtcrested m the field that a de- 
scaption of the mateaal and its apphea- 
tion IS given 
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NATURE OF MATERIAL 

Patterson has shown that x-rayed larvae 
of Drosoplnla may at matunty bear mosaic 
patches of white eye color, composed of 
somatic tissue ansmg from smgle cells of 
the eye anlage affected at the time of ir- 
radiation The anlage cell rather than the 
whole organism can thus be made the m- 
dividual of experiment, and the number of 
mutations m irradiated material mcreased 
owmg to the number of cells m the anlage 
at the time of treatment 
The stock of Drosophila selected for the 
present experiments was homozygous eosm 
Two strams were used, one obtamed from 
the Turtox Service Department, at Chi- 
cago, the other through the courtesy of Dr 
G Pmcus, of this laboratory The factor 
IS genetically bicolonc Mosaics m the 
males take the form of white, irregular 
patches composed of a vanable number of 
ommatidia, superposed on the hght eosm, 
male-color background In the females, 
the observed patches, of the same shape 
and size range as m males, are composed 
of light eosm or male-color ommatidia 
superposed on the dark eosm, female- 
color background Very rarely does a 
white patch occur agamst the dark eosm 
background We have mdicated else- 
where (5) that the obser\'ed frequency of 
occurrence of this condition corresponds 
rather closely to the expected frequency on 
the assumption that m such cases the given 
cell nucleus was mactivated at both white 
loci by separate electron passages The 
characteristic appearance of mosaic patches 
m the male, female, and “double-white” 
female is shown in the accompanymg 
figures It IS of mterest to notice that 
Patterson has presented good evidence to 
show that these changes are m eosm stock 
entirely due to so-called “single-locus” 
mutations, since chromosome aberrations 
111 the female take the form of dark- 
eosm patches, which are indistinguishable 
agamst tlie already dark eosm background 
In males, large chromosomal deletions re- 
sult m the production of pits m the eye 
surface since they seem to be fatal both 
to the cell m\ohcd and to the ommatidia 


which would have descended from it 
(Fig 1, a, b, c, and d) 

EXPERIMENTAL PROCEDURE 

Fhes were reared m half-pmt mdk 
bottles cont ainin g cooked banana-agar 
or com-meal-molasses-agar medium, and 
moculated m some cases with the stand- 
ard brands “G-M” culture of yeast, m 
others with cells from standard commer- 
aal Fleischmann cakes Slantmg milk 
bottle cultures have been used m these 
laboratories for some tune, and have 
proved much supenor to the usual ones 
In the latter, excess carbon dioxide is 
often trapped below the agar block, foremg 
it upward and submergmg and destroymg 
pupse and adults, and limiting the avail- 
able space upon which larva; may feed 
"Gassmg” has been ehmmated m the 
slant cultures, and the obhque surface 
provides a much greater feedmg area, 
perrmttmg a larger yield of flies per bottle 
To ensure the obtaimng of many cultures 
of uniform slope, and to permit the handlmg 
of bottles m quantity, one of us (E V E ) 
has devised the rack here figured, the di- 
mensions bemg so chosen that it wiU hold 
25 half-pmt milk bottles, and -will fit mto 
an autoclave of standard size Racks 
of this type have proved of great convem- 
ence, the bottles bemg held at an angle 
of 45° and most effectively used with 
about 50 c c of medium (Fig 2) 

It has been found of less importance m 
this work than m that of Packard and Hen- 
shaw that the ova used be of very nearly 
uniform age However, an age spread 
from tune of laying of more than six hours 
IS not desirable To prevent this situa- 
tion. eggs were collected on drops of the 
agar medium mounted on glass plates, 
over which were mverted clean glass 
bottles contauung a population of con- 
tmuously laymg adults The plates were 
changed at mtenmis corresponding to the 
allowable age spread of the embryos The 
use of young females from fresh cultures 
largely overcame the difficulties of e"g 
retention, as mdicated m Table 1-J, m 
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Fig 1 Slanting bottle rack used with good success m rapidly making large num- 
bers of slant cultures 


TABLE I — SHOWING THE NUMBER OF 
LARVAE HATCHED AT THREE-HOUR IN- 
TERVALS FROM A GIVEN NUMBER OF EGGS 


Tune 


from 


End 

(a) 

of 

No 


Egg- 

Un- 


laymg hatched 

No 

On- ) 

Ova 

Larvi 

0 

132 

0 

3 

125 

7 

6 

123 

2 

9 

121 

2 

12 

121 

0 

16 

118 

3 

18 

110 

8 

21 

21 

89 

24 

7 

14 

27 

0 

11* 


Tune 

from 

End 


(6) 

of 

No 


Egg- 

Un- 


laying hatched 

No 

(hr > 

Eggs 

Larvi 

0 

1 130 

0 

3 

1 124 

6 

6 

1 123 

1 

9 

1,123 

0 

12 

1 122 

1 

15 

1 109 

13 

18 

914 

195 

21 

296 

618 

24 

105 

191 

27 

73 

32 

30 

61 

12 

33 

61 

Of 


Total 
1 062 
larva. 


counung was seven eggs. 


which are hsted all larvae hatching from a 
sample of 132 eggs laid at room tempera- 
ture (22 5° C ) durmg an mterval of one 
hour The females were taken from a 
culture seven days old It will be seen 
that a certam number of retamed eggs 
were deposited which hatched between 
three and rune hours after deposition 
The maximum of presumably freshly fer- 
tilized eggs hatched at 21 hours after 
deposition, the total spread of this class 
bemg between 15 and 24 hours In Table 
1-.5 IS shown .s imil ar data for a larger 
population, the laymg mterval in this case 
bemg three hours, and the females havmg 
been derived from a two-day-old cultme 
The percentage of delayed eggs is low, but 
there is an increased vanabihty m the 
hatching time of undelayed ova 
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The agar drops were incubated at room 
temperature (22 5° C ) for 24 hours from 
the tune of first exposure to the laymg 
flies, when they were irradiated and im- 
mediately transferred to fresh culture 
bottles, where the larvae developed Con- 
ditions of back-scatter were kept constant 
in all experiments The eyes of adult 
flies from irradiated eggs and larvie were 
carefully exammed for mosaic patches 
under a bmocular stereoscopic micro- 
scope Affected eyes were mounted m 
high-refracbve media and studied fur- 
ther Counts were mdependently checked 
m separate experiments by six workers, 
with good confirmation 
A single source of radiation was used, 
smce the effect of dosage alone wais studied 
m this work It was a Coohdge \-ray 
tube of the “portable" type, au-cooled 
and ivith tungsten target, of lead glass 
inth a sodium glass window It ivas self- 
rectifying, and was operated directly from 
a Ime voltage of 125 v through a trans- 
former at a potential of So kvp and a cur- 
rent of 10 ma The distance from the 
outer surface of the sodium glass wmdow 
to the upper surface of the irradiated mate- 
rial nas kept constant throughout at five 
Indies, the only \ anable being the time of 
exposure The radiation was unfiltered 
except by the soft-glass ivmdow Meas- 
urements of the energy incident at the 
point of exposure of the matenal were 
made with a Failla radium-compensated 
ionization chamber, using a collodion- 
graphite thimble m one case, and in the 
other wntli a calibrated Victoreen dosime- 
ter The output was found to be 7S 1 
roentgens per minute 

RESULTS 

The following table, representing the 
combined data for all expcnmeiits, for 
miles only, shows the total number of 
e\cb counted for each x-ra} exposure, 
the number m wlndi whitened facets were 
cliscoicrcd, the percentage of the total 
which these exceptional e>es constituted, 
and the perexmtage probable error of each 


determination The percentage error was 
calculated for each ex-posure from the for- 
mula 

P E « =*=0 67-15 

n 

where n is the total number of ejes observed, 

number of affected ej es , 

A so — ■ «mu 

n 

number of imaffected eyes 



Total 

Number 

Per- 

centage 

Probable 

Error 

(Per- 

Exposure 

Number* 

Affected 

Affected 

centage) 

Control 

3,1-13 

0 

0 00 


V* mm 

1,716 

2 

0 12 

=t0 057 

Vs ram 

2, SSI 

8 

0 28 

±0 075 

1 mm 

4,616 

23 

0 50 

±0 070 

2 min 

2,114 

18 

0 86 

*0 135 

3 mm 

1,740 

26 

1 49 

±0 195 

■i min 

2,215 

SS 

1 72 

*0 185 


It will be noticed that the total number of eyes 
given IS sometimes odd This situation results from 
the method used m counUng To facilitate rapidity, 
one e>e oal> of each fly was counted m many cases. 
This because of the random distribution of modified 
patches m nght and left eyes, is considered a justifiable 
procedure 

Below IS shown a plot of percentage of 
affected eyes as a function of exposure 
time, the pomts determined bemg rep- 
resented by the center crosses, and the 
lengths of the vertical Imes mdicatmg the 
probable error of each It will be seen 
that a straight Ime may be considered 


AFFECTED EYES 



EXPOSURE MINUTES. 

Fig 3 Plot of ptreunage of affected ejes 
against dosage Lengths of \erlical lines mdi 
pereentage of probable error ni each deter- 
mination 
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the best fit for the seven points available 
(Fig 3) 

DISCUSSION 

We have indicated, elsewhere the sig- 
nificance which the linear curve may be 
thought to have m genetic mvestigations 
of the volume of loci of chromosomes It is 
desired here to pomt out one or two fea- 
tures resultmg from it which, it is beheved, 
mdicate good adaptability of the tool as a 
radiation mdicator 

The Imeanty of the curve gives con- 
siderable evidence that the end-pomt 
used results from a relatively simple transi- 
tion m cell nuclei, and is eflFected by a less 
complex senes of mteractions than is m- 
volved in the death of the orgamsm The 
end-pomt sought is sharply distmgmsh- 
able by tramed workers “Borderhne” 
cases, m which the observation of the 
effect becomes a matter of personal vana- 
bihty m the observer, are excessively 
rare if not absent The effect, as already 


portional to the number of electrons pres 
ent per atom, hence approximately to the 
atomic number of the element, m the 
latter it is very largely due to hydrogen 
atoms In such an mvestigabon the tool 
descnbed would seem to be of use, and, 
due to the courtesy of E 0 Lawrence, 
R E Zirkle, P C Abersoeld, and E Demp- 
ster, work m this field has been begun 
Similarly, the tool would seem to be equally 
adaptable to work with alpha parbcles, 
beta or gamma rays, or cathode rays 
The mdicator has proved useful m 
connection with one or two mvesbgabons 
m the physiology of irradiated cells which 
may be mentioned m closmg Thus it is 
possible to derive considerable informa- 
tion of the relative rate of propagation of 
affected (“whitened”) and unaffected cells 
from a study of the proportion of affected 
ommatidia m a given compound eye as a 
function of the number of cells m the eye 
anlage at the time of irradiation Patter- 
son, m the work already mentioned, has 


stated, has been found reproduable from 
stock to stock of eosm, and from observer 
to observer, withm the limi ts of probable 
error given Whether the effect will be re- 
producible from one allelomorph of eye 
color to another remains to be detenmned 
It IS beheved that the tool may prove 


qmte adaptable m a study of the relative 
effectiveness of equivalent mcident or 
absorbed dosages of different types of 
energy, as well as of the same type ad- 
mimstered under diffenng conditions 
Thus an mvestigation of a possible tem- 


perature coefficient for the reaction is m 
progress at the moment A study of 
changes of slope or form of the curve for 
eqmvalent absorbed doses of x-rays of 
different quantum energies will be of 
interest Such work is m progress, and 
is planned at four wave lengths Locher 
(6) and others have mdicated the impor- 
tance of a study of the biological effect of 
neutrons, particularly because of the pecu- 
har absorption characteristics of cert^ 
elements for them Thus while, m the 
case of gamma radiation, the en^gy a 
sorption of the organism is directly pro- 


found that the size of mosaic spots pro- 
duced vanes with the age of the larva at the 
tune of irradiation, the patches decreasmg 
m number of elements with mcreasing 
age We have been able to confirm this, 
and to further show, by direct cytological 
exammation, that the number of cells 
present m the anlage at the time of ir- 
radiation corresponds rather closely to the 
quotient of the total number of ommatidia 
m the adult eye and the number affected, 
mdicatmg that the rate of propagation of 
cells affected m the observed manner 
IS unchanged relative to those not so af- 
fected Thus averages of cell counts 
from the best sections of anlagen obtamed, 
made perpendicular to the long axes of 
the elements, gave 15 6 as the mean best 
figure for the cell number m the prunordia 
of larvae between eighteen and twenty- 
four hours of age, reckorung from the 
tune of laymg An average of counts of 
affected ommatidia m adult ffies ansmg 
from larvae irradiated at the same age, 
treated at exposures of one-half, one, two, 
three, and four mmutes, involvmg a total 
of 31,734 facets, yields 12 7 as the best 
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figure, ui reasonably close agreement 
There is indication of httle vanabihty m 
sensitivity to N-rays for this eJffect as a 



fied eye color m the compound eyes of 
imagoes of certam stocks of Drosophtla 
melanogasler irradiated as eggs or young 



function of age of the orgamsm, from 18 
hours onward, at least Information of 
the preferred planes of division of af- 
fected cells can be obtained from a study 
of the shapes of mosaic patches imder 
vanous conditions of irradiation Data 
can likewise be obtained relative to the 
number of ion passages required to achieve 
the effect, the relation of spot size to dos- 
age, sex, and portion of the anlage af- 
fected, as indicated elsewhere (Fig 4) 

All m all, it is believed that the induc- 
tion of patches of mosaic eye color m stock 
of Drosophila melaiiogaster, onginally de- 
scribed by Patterson, may well prove a 
useful indicator in studies of the biological 
effectiveness of x-rays and other forms of 
electromagnetic and particulate energy in 
biological material 

SUMM \R\ 

A dcscnption is given of an effect of x- 
rays m producing mosaic patches of modi- 


larvse The effect was ongmally described 
by Patterson and has been further mvesti- 
gated by the present authors It is be- 
lieved that it may well constitute a useful 
tool m mvestigations of the biological 
effect of x-rays upon small test objects, 
and reasons for this viewpoint are de- 
tailed 
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ROENTGEN KVMOGRAPHIC STUDIES OF 
CARDIAC CONDITIONS* 

By WENDELL G SCOTT, A B , M D , SHERWOOD MOORE, M D , and HOWARD -I 

AIcCORDOCK, B S , M D , Louts 

From the Edward Mallinckrodt Institute of Radiology and the Department of Pathology 
Washmgton University School of Medicine, Samt Louis 


I ROENTGEN kymography is an objec- 
^tive and accurate method of record- 
mg the physiological movements of 
an organ or structure on a single \-ray 



Fig 1 Professor Pleikart Stumpf, a, o Uni- 
versitatsprofessor Facharzt fur ROntgeu und 
Lichtheilkunde Mumch Germany Dr Stumpf 
originated multiple slit kymography and is to be 
credited more than anyone else with its subse- 
quent development and apphcation to the study of 
heart disease 

film The ongmal idea was conceived by 
Bromslaw Sabat (1), m 1911, when he was a 
physiologist m Warsaw, Poland The 
Amencan pioneer m the development of 
this work was A W Crane (2), of Michi- 


gan, who, m 1915, presented his kymo- 
graph, elucidated the prmciples of kymog- 
raphy, and pomted out its apphcation 
m the study of heart disease In 1928, 
Pleikart Stumpf (3), of Mumch (Fig 1), 
made and later perfected a kymograph 
with multiple shts By 1931 (4) he had 
developed the procedure so that it was 
pracbcal and of clmical value I Seth 
Hirsch (5, 6) mtroduced mulbple sht 

kymography to this country in 1934, im 
proved the techmc, and made important 
chmcal contnbutions It was his work 
that stimulated our mterest m kymogra- 
phy 

The procedure is simple (Fig 2) The 
essenbal part of the apparatus is a large 
lead sheet m which narrow, hon 2 ontal 
shts are cut every 12 mm apart Each 
sht is 0 4 mm m width, as advocated by 
Husch This sheet is called the “gnd ” 
In our techmc it is stabonary The film 
or cassette is placed behmd the gnd, and 
during a smgle, conbnuous exposure of 
about one and one-fourth second the x-ray 
fihn slowly moves down behmd the gnd ^ 
distance shghby less than the space be- 
tween the shts, or actually 1 1 millimeters 
This leaves 1 mm of white, imexposed film 
which divides the kymogram mto frames 
and prevents an overlappmg of exposures 
It must be clearly understood that it is the 
movements of only those areas on the 
border of the heart that overhe a sht which 
are recorded on the film as it moves down 
behind the gnd For a more detailed dis- 
cussion of the apparatus^ and discussion of 
the pnnciples of kymography, the reader is 
referred to previous articles (7, S) and to 
the papers of Hirsch and Johnson (9) 


1 Presented before the Radiological Soaety ofNor^ 
America at the Twenty second Annual Meeting 
Cmcmnati Nov 30-Dee 4 1936 


’ Roentgen kymographs and kymoscopes are manu- 
factured m this countiy b> the Liebcl Flarsheiro Com 
panj Cmcmnati Ohio 
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Figure 3 IS a kymogram of a normal 
lieart Each frame is a record of the 
movements of the small area on the heart 


see that the aorta is fiUmg outward as 
the result of the ventncular contraction 
Other methods for determming the time 



Pig 2 Diagrammatic sketch of kymograph For cardiac work we prefer the ar- 
rangement i\ hereb> the gnd is fixed and the film is moved downivard behind the gnd 
during a single continuous x ray exposure (Modified after Stumpf ) 


border which was opposite a slit dunng 
the time the heart filled and emptied 
Each wave is one cardiac cycle The 
lower leg of each wave is the record of 
diastole and the upper leg, of systole 

Since the slits m the gnd are equally 
spaced and the film moves at a uniform 
rate, all points on any wave that are equi- 
distant from a white line at the bottom of 
any frame, occurred at the same instant 
By measunng these distances in vanous 
frames, it is thus possible to determine the 
tune relationship of the movements that 
occur m the different cardiac chambers 
For evaiiiple, ventricular systole begins 
at the peak of the waves and moves medi- 
all} If wc measure this same distance 
from the peak to the white line at tlie 
bottom of the fr une m the aortic area, we 


occurrence of movements in the vanous 
cardiac chambers and great vessels are 
menboned m references (S) and (10) 

At this point we should hke to menbon 
that m 1926 Dr W Edward Chamberlain 
and William Dock (22), using Dr H E 
Ruggles’ cinematograph, were able to 
make 16 \-ray films of the heart in one 
second They then superimposed these 
films m their chronological sequence and 
by measunng the change in position of a 
senes of linear points on the heart border, 
they w'ere able to construct a graphic 
curve which was a record of the movement 
of these points on the heart border as it 
filled and emptied It is to the credit 
of this ingenious expenment that Dr 
Chamberlain’s curv'es are practically of 
tile same shape and possibly more ac- 
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oirate than those recorded by the present- 
day kymograph (Fig 4) 

The following illustrations are a few 


mg the patient to the operating room, by 
postmortem examinations, and by com 
panng one’s results with those obtamed by 



Fis- 3 Roenteen kymogram of normal heart (a) Peak of aorUc wave attamed 
lUst aft^ onset of ventricular systole (b) Waves produced by pulmotmry artery , (c) 
Maximum systole at trough of wave (d) Maximum diastole at peak of wave (e) 
Notch prodiLd by systole of auricle W Wave produced by auricular “PP^^aKe 
fp') Troueh of auricular wave corresponds to peak of ventricular wave. (A) Right 

lower carfiac border IS formed by the nghtv^tncle 

,fver » h«t vt'p 

u-ungh. 

factors lOOma , 85kv 28 m target am distance, exposure time one 
and one ath second. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 


12 


13 

14 


instances m which we feel that k^og- 
raphy is of value m the cbmcal study of 
he^ disease Confidence m any new 
procedure is gamed only P^' 

dents which are established by foUoiv- 


others The pursuit of these objectives 
is always difficult and requires tune be- 
fore they can be agreed upon and accepted 
We have freely consulted the contribu- 
tions of Wilke (11), Fetzer (12), Bicken- 
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bach (13), von Braunbehrens (14, 15), 
Heckmann (16), SchiHing (lOi GiUies 
and Kerr (18), and others Stumpf and 
his colleagues have recently pubhshed a 
very excellent book which includes most 
of the kymographic studies done in Europe 
It represents an enormous amount of work 
and should be consulted by all mterested 
m this type of work 

In Figure 5-A, a kymogram of a peri- 
cardial effusion, note the very small car- 
diac motions over the entue heart border 
as the result of compression In Figure 
5-5, part of the fluid has been removed 
and replaced mth an The waves over 
the portion of the heart surrounded by 
fluid are small (Fig 5-C) Near the 
flmd level the cardiac motions are larger 
at the surface of the flmd very large waves 
are produced by the splashing fluid 
Above this level the heart is surrounded 
by au, which permits a larger diastohc 
excursion as the lung is not m contact 
with the heart to act as a buffer This 
kymogram illustrates especially well the 
r^nement in the recordmg of physio- 
logical motion that can be achieved kymo- 
graphically These films also confirm the 
view that changes m the surroundmgs of 
the heart modify the heart action itself 

In dextrocardia (Fig 6) the position of 
the heart is reversed, but the movements 
of the chambers and great vessels are ex- 
actly the same as m the normal heart (19) 
Other changes m the position of the heart 
produced by other conditions show, on the 
whole, no new problems, and their move- 
ments are unaltered 

The detection of rhythmic disturb- 
ances IS a mere accident because of the 
short exposure time of one second, unless 
patients are carefully kymographed with 
tins purpose in mind and then preferably 
by the technic of Cignohm (20) or Zdan- 
sk> and Elhnger (21) Ventricular extra- 
systole (lb, 19) produces a striking kjnno- 
gram showing one small wave, the extra 
systole, followed by a large wa\e (Fig 7) 

I he large waNc results from an over-dis- 
tention of the \cntncle produced b> the 
prolonged filling which is recorded as a 


diastolic plateau It is the prolonged fiU- 
mg of the ventncle that gives nse to the 
compensatory pause which is felt in the 



Fig 4 ' Frontal projection of the normal heart 

at end of diastole (heavy Imea) and at end of sys- 
tole (dotted hnes) together with skiacardiograms 
at the pomts mdicated by the numbers The 
maximum aunctilar excursion (Pomt 1) is 3 mm 
maximum ventricular excursion (Pomt 3) is 7 5 
mm Duration of diastole is nine fifteenth sec- 
ond Durauon of systole is four-fifteenth second 
An up-stroLe marks the begmmng, a downstrolce, 
the end of systole” (Chamberlain and Dock) 

Careful measurements on kymograms of normal 
hearts are consistent m that diastole consumes two- 
thuds of the total tune of one cardiac cycle Sys- 
tole consumes but one-third of the time. These 
findmgs are m close agreement with those obtamed 
by cmematography 

radial pulse The extra-systole is not regis- 
tered on the aortic waves, which mdi- 
cates that the semilunar valves were not 
opened 

The electrocardiogram is of great supe- 
nonty in the diagnosis of arhythmias due 
to its unlimited exposure time and its 
defimte separation of auricular and ven- 
tricular movements The electrocardio- 
gram IS a graphic record of the electneal 
phenomena produced in the heart muscle 
as it contracts and ex-pands Roentgen 
kymography is a graphic record of the 
moiement of the heart muscle itself as it 
functions during the cardiac cycle One is 
primarily a record of electrical impulses, 
the other pnmanly of muscle tissue 
Each has advantages and limitations 
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Fig 5-A Fig 5-5 

Fig 5-i4 Kymogram in pencardial effusion Note the very small movement over the entire cardiac out 
Ime which constitutes the so-called cardiac compression syndrome descnbed by Claude Bed. Th? decrease in 
the cardiac movement is due to an inability of the heart to expand durmg diastole 

Fig 5 B Diagnostic hydro-pneumo pencardium Pencardial sac is not appreciably thidened Note 
position of fluid level and area of heart in contact with air 


Fig o-C Fig 6 

B D...ro«,yd.. 

vessels are exactly the same as m tne normal ncn 
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neither replaces the other In the kymo- 
gram of a normally functioning heart, the 
movement waves are of moderate size, 


raphy m estunatmg the tone and effiaency 
of the heart muscle 

In decompensated hearts (17, 19, 23), a 



Ttg 7 Vcntncular extra systole This patient 
was having repeated extra sj stoles. The extra- 
systole IS the small wave E, which Is following the 
large wave C The wave, C, is the record of the 
compensatory pause produced by a preceding ex- 
tra systole that is not shown in this record 

smooth, clear-cut, and give the impression 
of strong, easy-going motion (Fig 3) 
Figure S is the kymogram of a 50-year- 
old man The movement waves are small, 
their edges are ragged due to little superim- 
posed notches and indentations The 
motion of the heart muscle is hesitant, 
and ina^ we sa)% undecided It has been 
our experience that in such patients, the 
electrocardiographic report wall read “myo- 
cardial damage ” ‘myocardial impaur- 
nient “ or a like phrase We feel that a 
similar diagnosis is uistified from studying 
the kymogram, and ha\c been making 
such diagnoses for sex eral months As to 
the sigmhcaiice of each little notch or 
mdtiitation on the waxes xxe are not pre- 
pared to state That is one of the many 
problems open for future iiix estigation 
btumpf Faber (21) and Hirsch haxe pre- 
xiously emphasized the xalue of kymog- 



Fig 8 Kymogram of moderately advanced 
myocardial impairment Patient is a 36-year old 
colored salesman whose chief clmical symptoms 
were dyspnea, precordial discomfort, and palpita- 
tion on exertion Blood pressure 180/140 SwI- 
ogy negative The electrocardiogram revealed 
moderate myocardial damage and a common type 
of bundle branch bloch Note the small ampli- 
tude of ventncular motion and the small superim- 
posed irregularities on the wavesof theleft ventricle 

Similar but poorer type of cardiac motion 
IS recorded (Figs 0-.4 and 9-5) The 
xvaves are smaller and more ragged After 
digitalization and the regaining of com- 
pensation, the motion of the heart is 
improved as shown by the larger, more 
forceful, and more clear-cut wax'es, to- 
gether with a decrease m heart size 
Thus far we have made a kymographic 
diagnosis of cardiac infarction m six 
instances The kymographic detection of 
cardiac infarcts has been previously de- 
scribed by others (8, II, 14, 15) In all 
cases the history and electrocardiograms 
xxere characteristic of a coronary infarct 
Two cases were confirmed on postmortem 
examination The kymogram m Figure 
lO-.l shows that the area of infarction 
possesses no motion as showm by the 
straight lines, xxnth areas of adequate mo- 
tion on either side This patient is a 
man, h,5 years of age, who expenenced an 
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attack of severe precordial pain ten days 
prior to admission The eJectrocardio- 
gram showed evidence of coronary 


coronary artery passes along the inter 
ventncular sulcus on the antenor surface 
of the heart and around the apex and up 



Fig 9- 1 Fig 9 B 

Fig 9 A The heart m decompensation The amphtude of ventncular contraction is small The ven 
tncular waves are ragged, indicative of a poorlj functiomng raj ocardium 

Fig 9-F The heart after regaining compensation The patient was fuUj^ digitalized The contractions 
of the left ventncle are now larger more forceful and clear-cut The heart is smaller Both films made mth 
the same technic 


occlusion Repeated kymograms showed 
this persistent defect as demonstrated m 
Figure 10~B, made 12 days later or 22 
days following the occlusion Note the 
improved cardiac tone with the return of 
shght motion at the site of infarction 

It IS hoped that m the future kymog- 
raphy may prove of value as a means of 
demonstratmg areas of cardiac infarction 
Paul White (24) states that, “The com- 
monest site of cardiac infarction is the 
descending branch of the left coronary 
artery and as a result has been called the 
‘artery of sudden death’ or ‘the artery of 
cardiac infarction ’ The second most 
hkely spot for infarction is the posterior 
wall of the left ventncle near the base, 
due to occlusion of the nght artery The 
postenor descending branch of the left 


the postenor surface for a short distance 
Thus it IS qmte possible to make kymo- 
grams m positions which will outline this 
portion of the heart muscle 

The kymogram shown m Figure ll-A 
IS that of a 38-year-old man who expen- 
enced severe precordial pain three days 
pnor to the makmg of the film Note the 
small movement of the entire left ventncle, 
a findmg which Stumpf (19) states occurs 
with coronary infarction The patient 
died three days later, and at postmortem a 
fresh infected infarct was found in the left 
ventncular wall near the apex (Fig 11-B) 
There also was an older softened infarct 
m the postenor wall of the left ventncle 
just below the aortic valve only a small 
segment of umnvolved cardiac muscle 
separated these infarcts at one level 
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These findings explain the poor movement 
of the left ventncle 

These two cases illustrate that each 


1 Hypertension alone does not produce 
increased movement of the ascendmg 
aorta 



Tig 10-A Kymogram deraonstraung on area 
of cardiac infarction The area of cardiac infarc- 
tion IS recorded in frames 1 and 2 This area is 
rvithout motion as shown by the straight hues with 
areas of adequate motion on either side 


heart is an individual problem and must be 
analyzed and studied as such, which re- 
quires experience in this field 

Following a suggestion by Dr hlemll 
Sosman, of the Peter Bent Bngham Hos- 
pital m Boston, we undertook a cntical 
study of the movements of the ascending 
aorta in patients with hypertension, ar- 
tenosclerosis, and syphilitic aortitis to 
detemiinc whether or not they could be 
differentiated kymographically The chart 
show'ing the results of this study is seen 
in Table I Our observations are in accord 
wnth tliose expressed b> Stunipf (19) and 
others, and are bnefly summarized as 
follow s 



Fig ll-A Kymogram made three days follow- 

mg coronary occlusion ft differs from Figure 
lU- 1 in that the moiemeat of the entire left ven- 
tricle IS grcatl> diminished 




204 


radiology 



Fig Photographs of heart showing zone of fresh infarction near apex of left ventricle and a 

softened infarct on the posterior wall of the left ventricle secondary to an acute bacterial endocarditis A 
fresh infarct B, old softened infarct 


2 Artenosderotic changes produce 
large movement waves over the ascending 
aorta which for the most part are the 
result of a shift in the position of the aorta 
dunng a cardiac cycle, just as a loop of 
garden hose tends to straighten out as 
water is suddenly forced through it 


Kymograms made m the nght and left 
antenor obhque positions are necessary to 
distmguish this type of positional change 
from expansile motion seen m syphihtic 
aortitis In motion due to positional change 
both sides of the aorta shift m the same di- 
rection at the same instant In expansile 


1 TABLE I —MOVEMENTS OF ASCENDING AORTA 

Diagnosis 

No 

Age 

I Increased 
Motion of 
Ascendmg 
Aorta 

Type of Wave over Ascending Aorta 

Normal Hearts 

50 

26 

Youngest 18 
Oldest 67 

Average, 34 

0 


Arteriosclerotic Heart 
Disease 

Youngest 44 
Oldest, S3 

Average 58 

22 

Not distmctive Due to shiftmg position of 
aorta. 

Hypertensive Heart 
Disease (without 

complications) 

25 

Youngest 29 
Oldest 74 

Average 52 

3 

Not distmctive. 

1 1 

Syphditic Aortitis 

50 

Youngest 2S 
Oldest 70 

Average 44 

Total 22 
Shght 7 
Large 15 | 

Not distinctive In >oiiiig adults waves 
may be pyramidal Expansile. 



Fig 12 Syphilitic aortitis In nearly all cases 
of definite syphilitic aortitis there is observed the 
prominent bulgmg of the ascendmg aorta to the 
nght Kymographically the presence of large aor- 
tic waves m this area is most suggestive of syphihtic 
mvolvcmcnt m individuals of 40 years of age or 
under even m the posterior antenor view This 
patient was a 20->'ear-old colored female who com- 
plamed of dyspnea and substemal pain Serology 
4 plus Blood pressure 110/70 had received 
antisyphditic treatment for the past two years 

3 Syphilitic aortitis (Fig 12) gives 
nse to large movement waves m less than 
50 per cent of the cases diagnosed cUmcally 
These waves are not distmcbve from those 
seen in arteriosclerosis The presence of 
large waves ov^er the ascending aorta in 
adults below forty is most suggestive of 


Fig 13 {upper) Photomicrograph of section of 
aorta mvolved by syphihtic changes The elastic 
tissue IS stained black Two large white scars 
mterrupt the elastic Ussue of the media near the 
center of the picture The media shows fibrous 
thickemng 

Fig 15 {lover) Photomicrograph of arterio- 
sclerotic changes lu aorta, clastic stain The 
black clastic fibers of the media are intact la the 
inuma on the left hand side, there is a large 
artenosclerotic plaque which contains calcium 
and cholestcnn crystals 

graphically, enlarged movements over the 
aorta The elastic fibers are disrupted and 
broken 


syphilitic aortitis, and may be considered 
as such kymographically 

In the differential study between arteno- 
sclerotic changes in the aorta and those 
produced by svphihs, one of us (H A 
McC ) first suggested that the largo inove- 
ments over the ascendmg aorta seen in 
svphililic lortitis were the result of a de- 
struction of the clastic fibers m the media 
of the vessel wall This penmts these 
portions 01 the aort i involved to bulge 

nitftt iri"! t 1 


In arteriosclerosis (Fig 14) the elastic 
fibers remain intact but are unable to 
function normally m areas where sclerotic 
or hyaline plaques are deposited in the in- 
tima These changes may be compared 
to an elastic band upon which a few flat- 
tened rigid objects have been cemented m 
the unstretched state The portions of 
the elastic band under the cemented areas 
cannot be stretched, but the free inter- 
vening segments retain their elasticity 
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through an artenosclerotic plaque m the 
aorta and demonstrates these mtimal 
changes with the elastic fibers of the media 



Fig 14 Artenosclerosis Cardiac silhouette is 
not enlarged but the aorta is considerably length- 
ened The large waves over the ascending aorta 
are produced by positional change as can be dem- 
onstrated in the oblique views Patient is a 70- 
year-old woman Blood pressure, 230/110 Ser- 
ology, negaUve 

remaimng intact Stumpf (19) maintains 
that m arteriosclerosis the aorta consist- 
ently shows less movement 

The kymogram m Figure 16 is that of a 
colored female, 29 years of age, with a 
hypertension of 238/130 The movements 
over the ascendmg aorta are not m excess 
of those shown m many normal hearts 
In the study of aortic movements cer- 
tain errors m techmc and interpretation 
should be guarded against First, the 
patient must not breathe durmg the ex- 
posure as the movements of breathmg ex- 
aggerate the aortic motion Second, aortic 
movements are influenced by the pulse 
pressure, curve of aorta, structure of 
aortic wall, and by the width of the aorta 
Third, obhque kymograms are necessary to 


distmguish between mherent expansile 
motion or movement due to a shifting 
m the position of the aorta Fourth, it 



Fig 16 Hypertensive heart disease in a young 
individual shows little or shght mcrease m move 
ment of the ascendmg aorta Hypertension itself 
seldom produces a noticeable mcrease m the sue 
of the aortic movements The heart is usually 
enlarged and the aorta is shghtly widened Pa 
ticnt is colored female 29 years of age Blood 
pressure 238/130 Serology negative 

must be appreaated that the curve of 
aortic filhng is a record of ventricular 
systole, and that the curve of ventncular 
systole must be studied before evaluating 
changes m the aortic waves 

The hterature contains occasional refer- 
ences concermng the presence of separate 
hver pulsations In pneumopentoneum 
(Fig 17) the right diaphragmatic leaf and 
the hver are separated by air and the 
movements of each can be recorded The 
small pulsations at the hver are of the same 
shape, size, and time occurrence as those 
of the diaphragm and mtestines Stumpf 
(19) considers this as ample evidence that 
normally the hver does not pulsate differ- 
ently from contiguous organs 

The accurate diagnosis of a cardiac 
aneurysm is a very drfiScult task even when 
aided by all the mechamcal equipment 
available m the modem hospital Von 
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Braunbehrens (14) first reported the kymo- 
graphic diagnosis of a cardiac aneurysm 
In Figure 18-/1 the usual type of chest film 



Fig 17 Artifiaal pneumopentoneum The 
pulsations over the supenor border of the hver 
are of the same shape, sue, and time occurrence as 
those recorded by the diaphragm and stomach 
RD, right leaf of diaphragm, DL, left leaf of dia- 
phragm, SL supenor border of hver 5, supenor 
border of stomal 

IS shown, w'hich includes the outline and 
size of the cardiac silhouette On the 
border of the middle third of the left ven- 
tricle IS a hemisphencal outpouchmg about 
the size of an Enghsh walnut Fluoro- 
scopically, it was debated by several chm- 
cians as to wdietlier or not this tumefaction 
moved synclironously wath the heart or 
vice lersa The diagnoses involved m- 
cluded a tumor of the heart, a tumor m the 
adjacent lung-field, and a cardiac aneu- 
rysm The kymogram (Fig IS-B) set- 
tled the question and established the diag- 
uobis of an aneurysm of the left \ cntncle * 

* Smci. submitlmg Ihis paper for publication, this 
paticut died and an aulopsj nas performed ilucb 
to our surprise a higWi malignant tumor, nsmg from 
the endothehum of the pencardium was found at the 
site of the tumefaction refutmg the diagnosis of a car- 
diac mcurjsm Here agam is a reminder of the ex- 
treme diflicult> m distinguishing beiueen an aneurysm 
and a tumor These l.>mograpliic and pathological 
liudmgs are most mstnictivc and ivUl therefore, be re- 
ported 111 detail in a future publication. 



Fig 18-d. Postero-antenor roentgenogram 
of chest illustratmg the area of tumefaction 
on border of left ventricle •which was consid- 
ered as an aneurysm of the ventncle 



Fig IS-B 1C jTnogram deraonstratmg aneurysm 
of left \ entnde The mot ements of the umnt olved 
tcntnclc are recorded m frames 1, 2, and 3 The 
mot ements of the aneurysm are m the opposite di- 
rection and are shoivn m frames 4, 5 and 0 The 
Umc relationship u accurately established by 
mcasurmg the distance from the black hne at the 
bottom frame oter the tentncle to a particular 
watc and then measuring this same distance m a 
frame oter the area of the tumor 
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The tumefaction is objectively recorded 
as bulgmg outward (laterally) at the same 
moment the remaining portion of the ven- 
tricle is m the medial position at systole 
Durmg diastole, the tumefaction is m its 
medial position (trough of the wave), while 
the other portions of the ventricle are m the 
lateral position (peak of the wave) 


(2) Crane, A W Roentgenology of the Heart 
Am Jour Roentgenol .November, 1916, 3, 513-o24. 

(3) Stumpf P letk art Die Gestaltandenmg dea 
Schlagenden Herzens un RantgenbUd Fortschr a. d. 
Geb der R6ntgenstrah]en 1928,38,1055-1067 
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CONCLUSIONS 


In conclusion we wish to emphasize a few 
kymographic prmciples that have been of 
help to us m mterpretmg these fi lms 

1 Kymography is primarily a picture 
of the physiological motion of an organ or 
structme 

2 The kymogram ivill be varied from 
the normal only insofar as a heart lesion 
will alter the movement of the heart 
muscle 

3 Movements of the heart are altered 
by certain diseases of the valves, by 
changes m the pencardium, alterations m 
the pericardial contents, changes m the 
heart muscle producing variations of 
muscle tone and effiaency, and occasionally, 
by changes of rhythm 

4 The clmical evaluation of kymog- 
raphy at present is difficult because of its 
infancy and the relatively few men usmg 
the procedure It must be considered as 
another aid m the diagnosis of heart dis- 
ease and viewed somewhat modestly as 
helpful and supplementary to the average 
heart diagnosis, but not accorded too 
much importance In a few instances 
kymography will be the means of estab- 
hshing a difficult and obscure diagnosis 

5 The assemblmg of facts and their 
comparison with clmical methods is the 
important problem of the future 
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DISCUSSION 

Dr C L Gillies (Iowa City, Iowa) 
As Dr Scott has told us, the pnnaple of 
roentgen kymography is not ne\Y Its 
possibihties as a diagnostic aid in the study 
of the heart and great vessels have long 
been appreciated The popularity that 
the method is beginnmg to enjoy is not so 
much due to improvement in kymographic 
apparatus as to mcreased speed m radi- 
ography, which permits using narrower 
grid shts and faster grid or film movement 
This produces better defimtion of outhne 
on the kymogram and allows the wave 
forms to be spread out so that they can be 
better analyzed It is now possible, also, 
to make satisfactory lateral and oblique 
views not formerly obtamable 

The aid of the kymograph m the diag- 
nosis of cardiac infarcts, certain valvular 
lesions, and m difi’ereutiatmg sohd tumors 
from pulsatmg aneurysms is well estab- 
hshed This is not true of all disease, for 
while valvular and myocardial damage 
should produce alterations m the kymo- 
graphic record, some of these changes are 
not now recogmzed or well understood It 
IS only through the careful study of groups 
of cases, such as have just been presented, 
tliat we may become famihar inth and 
able to recognize these abnormal wave 
foniis 

Therefore I feel that this and other papers 
by Dr Scott and Dr Aloore will not only 
mcrease the interest in kymography, but 
tliat their contributions on interpretation 
will serve as a guide to those of us who 
have not had tlie opportunity or industry 
to make similar intensive studies 

Dr Augustus W Crane (Kalamazoo, 
Mich ) It is a real privilege to hear this 
piper and to discuss it 

I think it is somewhat confusing to 
anyone to look at tlie roentgenologic ex- 
posure of the kind \ou hi\e been seeing 
Ob\ lously, the interpretation of sucli \ lews 
will take a great deal of tune Wdien you 
tlimk of the enoniioiis amount of labor 
which has gone into the interpretation of 


the electrocardiogram, you can realize that 
the full meanmg of these kymographs 
wiU not be immediately evidenced 

The ongmal kymograph, as you know, 
was a smgle sht with the passage of the 
screen or the x-ray film or, at that time 
It was an x-ray plate — a passage of con- 
siderable length — so that you had a trac- 
mg gomg the entire length of the film — or, 
I should say, the plate (We get so used 
to speakmg of films !) 

That gave a tracmg which could be 
compared to the sphygmographic traemgs 
such as Sir James MacKenzie used to make, 
or the traemgs of the electrocardiogram 

I think if there is any one cnbcism which 
might be made of the present method it 
IS the brevity of the curve, of the tracmg 
It takes m a smgle impulse or at the most 
two, unless we have a tachycardia, m 
which case you may get more 

It IS obvious that when it comes to 
arrhythmias such as auncular fibrillation 
or heart block or extra-systoles, these 
traemgs may give you confusmg informa- 
tion You could hardly recognize the 
true character of the beat if you happen 
to get the extra-systole at the time of 
exposure You would have to take more 
than one view 

It still seems to me highly desirable that 
this method should be such that we are 
able to get curv'es of considerable length 
showmg the heart m motion over a longer 
period of tune It has, however, the great 
value of showmg the entire border of the 
heart on both sides 

It is obvious that the x-ray method is 
the only method whereby you can study 
simultaneously the muscle movements of 
more than one chamber of the heart 
Perhaps I should not say quite that, be- 
cause the sphygmographic tracings of 
the radial pulse at the same time you get 
an impulse from the jugular vein m the 
neck give you a polygraphic tracing for 
comparison Those tracings represent, of 
course, the pressure impulse from tlie 
heart, something different from muscle 
nio\ ement 

In the electrocardiogram you get no 
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separation of chambers exceptmg the 
aimcles and ventncles You get the mass 
muscle movement m one end of the heart 
and the mass muscle movement at the 
other, or rather, you get not the movement 
but the electrical potential However, by 
roentgen kymography if we were to rotate 
the patient, we could get the pulsations 
of the right ventncle and the left ventnde 
sunultaneously, or the nght auncle and 
the left auncle or the aorta, and I think 
there is no method yet devised which is so 
authontative m distmguishmg between a 
mediastmal tumor and an aneurysm — 
sometimes a matter of very great im- 
portance 

I think you have listened to a very 
masterly paper and m its present form it 
will be a very distmct addition to the ex- 
amination of the heart, although we must 
say that there is no organ of the body 
which presents itself for so many kmds of 
exammation as does the heart We can 
listen to it, we can feel its pulsations and 
see them on the \-ray screen, we can get 
the electrical potential on the electro- 
cardiogram, we can get the tracmgs of 
the venous and left ventncle tracmgs with 
the sphygmograph Is there any other 
organ of the body that allows so many 
different types of exammation^ 

Yet I think the mtemist wiU agree that 
he never knows too much about the 
diseased heart For that reason I think 


that the cultivation of this method by the 
roentgenologist is fully warranted 

I am sorry that I did not express my 
appreciation a few moments ago of that 
very excellent paper on the duodenum 
My attention was taken up with the pn 
mary carcmoma of the duodenum ' 

Dr Scott (closmg) It has been a great 
pleasure to hear Dr Crane tell about his 
early work It represents a truly remark- 
able piece of mechamcal mgenuity At 
the tune it was started there were only 
two articles m the German hterature, and 
neither contamed more than a diagram 
matic outhne of the pnnaples of kymog- 
raphy From this madequate description 
Dr Crane constructed a supenor appara- 
tus His records represent a great improve- 
ment His work commands our lughest 
respect 

I am much pleased with what Dr 
Chamberlam had to say about kymography 
and its possibihties His mterest m cme- 
matography makes it possible for him to 
evaluate better the practical apphcabons 

We appreciate also Dr Gilhes’ discus- 
sion and are lookmg forward to his further 
reports 

I regret that Dr Moore has been unable 
to be here and to participate m this dis- 
cussion 

* Malignancy Involvong tlie Duodenum Allan 
Tuggle and Sidney Wemtraub To be published later 



THE USE OF PENTOBARBITAL SODIUM FOR ROENTGEN 
NAUSEA AND VOMITING^ 

By WALTER C POPP, M D , Section on Therapeutic Radiology, aiid MELVIN W BINGER, 
M D , Division of Medicine, the Mayo Chnic, Rochester, Miymesota 


N ausea and vomiting as a comphca- 
tion of roentgen therapy has been 
the concern of the radiologist smce 
the advent of this mode of treatment 
The causes of roentgen sickness are not defi- 
mtely knoivn, whether it is a toxic effect 
on the higher centers or a reflex action 
over the sympathetic or parasympathetic 
system has not been absolutely estab- 
hshed To overcome this comphcation 
many therapeutic agents have been tried 
but, because of their failure or their ex- 
pense, they have fallen mto disuse As an 
empincal measure one of us (M W B ) 
prescribed a sedative to be taken at each 
session of treatment As a result of this 
tnal there was defimte evidence of rehef 
from the severe sickness which commonly 
attends roentgen therapy 

Followmg this expenence, many differ- 
ent sedatives were tried m the hope of 
finding one with a sedative action suf- 
ficiently rapid that the patient nught be 
under fairly good sedabon durmg the 
mterval m which radiation sickness usu- 
ally occurs After the expenmental use of 
several drugs, pentobarbital sodium was 
decided upon because of its rapid seda- 
bve effect The successful use of bar- 
biturates to overcome voimtmg, sea sick- 
ness, or migraine were reported by Wolf- 
ram as early as 1900 Expenence has 
also taught that these drugs relieve the 
nausea, vonutmg, or convulsions of uremia 
due eitlier to primary iieplintis or to se\ ere 
terminal hj'pertension In general, they 
are used extensively for relieving migrame, 
epilepsy, anorexia nenosa, and many of 
tlie functional disorders of tlie nenous sys- 
tem As with all barbiturates, pentobar- 
bital sodium lb a powerful hypnotic Its 

* lUad b) Dr before the KaUioIogical Soacty 

of North America at the Twcnlj second Annual 
Mcctmg at Cmcmnati, Ohio Nov dO to Dec A lOdG 


acbon is chiefly central, and m effect it is a 
depressant to cerebral activity and dimm- 
ishes sensory imtabihty m proporbon to 
the amount admimstered It is difficult to 
say whether or not the drug has a direct 
acbon on the autonomic nervous system 
other than through central associabon 
Because the majority of our patients are 
ambulatory, it was rather difficult to deter- 
mine the best method of admimstrabon 
Very few of the pabents were hospitalized, 
so that oral admmisbabon was rather dif- 
ficult If a pabent took the drug before 
beatment, there was considerable sedabon 
at the tenmnabon of beatment and the 
pabent could not be permitted to return 
to his or her hvmg quarters unattended 
If the capsule was prescribed after beat- 
ment, nausea and vomibng frequently 
seemed to be precipitated by the mgesbon 
of the capsule itself For a time two cap- 
sules of one and one-half grams (0 097 gm ) 
each were given by rectum, this seemed 
to yield the best results and the method of 
admmisbabon of the drug was therefore 
not responsible for the vormbng Through 
the courtesy of the manufacturer of this 
drug we were able to procure a large num- 
ber of rectal suppositories containmg 3 
grains (0 2 gm ) of pentobarbital sodium 
and, after the early bials, these were pre- 
scribed almost roubnely In bvelve cases 
supposi tones containmg 4 grams (0 24 
gm ) of pentobarbital sodium were used, 
but m pracbcally every case the sedative 
effect was too great and it became neces- 
sary to resort to smaller doses of the drug 
Since pracbcally every adult patient can 
tolerate 3 grams of the drug by rectum, we 
have concluded that this dose is suffiaent 
in the a\ erage case (2) 

Richards and Peters have recorded their 
results with pentobarbital sodium or “nem- 
butal” 111 40 cases, and they felt that m 
211 
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the majority of instances the use of this 
drug IS definitely mdicated Our further 
experience coincides with theirs m that a 
very small percentage (probably 1 or 2 
per cent) of patients do not tolerate the 
barbiturate preparations Trostler re- 
ported three cases of porphyrmemia and 
porphyrmuna as a complicabon to the ad- 
mmistration of barbiturates m conjunction 
with roentgen therapy In 275 cases we 
have seen no comphcation whatever and, 
except for the problem of over-dosage, as 
found m 12 cases, we have observed noth- 
mg that could be regarded as a contra- 
mdication With the exception of two 
cases of bram tumor, we have selected for 
this report cases m which large doses of 
roentgen rays were to be given to some 
part of the thorax or abdomen m our 
expenence it is m this tj^ie of case that 
roentgen sickness almost always occurs 

In this study 275 patients were given 
pentobarbital sodium either by mouth or 
by rectum Of these 275 cases, however, 
only 175 are mcluded m this report, the 
other 100 had to be discarded because of 
mcomplete information, either because the 
patient did not use the drug routmely or 
because he was unable to give satisfactory 
information concemmg its effect 

Of the group of 175 patients, 27 were 
treated with roentgen rays generated at 200 
kv , and 148 were treated with roentgen 
rays generated at 135 kv Of the patients 
treated at high voltage (200 kv ), foiu re- 
ceived pentobarbital sodium by mouth, 23 
by rectum Of the 148 patients treated 
with moderate voltage (135 kv ), 35 re- 
ceived pentobarbital sodium by mouth, 

95 by rectum, and 18 by both ori and rec- 
tal admmistration 

Of the 27 patients treated at high volt- 
age, 14 were treated for carcmoma of the 
cervix, one for cord tumor, ten for mahg- 
nancy of the abdomen, and two for bram 
tumor Of the 14 patients treated for 
carcmoma of the cervix, 11 received slx 
sessions of treatment, three, more than 
SLX sessions One received pentobarbital 
sodium by mouth, ivith complete rehef of 
nausea and vomitmg Of 13 who received 


pentobarbital sodium by rectum, seven ob 
tamed complete rehef of nausea and vomit 
mg, and six had only moderate nausea. 

The one patient treated for cord tumor 
had SLX sessions of treatment This pa- 
tient received pentobarbital sodium by 
rectum and had only moderate nausea 
Of the ten patients treated for mahg- 
nancy of the abdomen, slx received stx 
sessions of treatment and four received 
more than slx sessions One patient, who 
received pentobarbital sodium by mouth, 
was completely reheved of roentgen sick- 
ness, of the mne other patients, who re- 
ceived pentobarbital sodium by rectum, 
four derived complete rehef, three had 
only moderate nausea, but the symptoms 
of the other two apparently were not m- 
fluenced 

Each of the two patients treated for 
bram tumor received slx sessions of treat- 
ment Both were given pentobarbital 
sodium by mouth, one denvmg complete 
rehef and the other havmg only moderate 
nausea 

Of the 148 patients treated at moderate 
voltage (135kv), 110 were treated for car- 
cmoma of the breast, 13 for lymphoblas- 
toma, 18 for mahgnancy of mtra-abdomi- 
nal structures, six for carcmoma of the 
testis, and one for arthritis Of the 110 
patients treated for carcmoma of the 
breast, three received three sessions, 100 
received slx sessions, and seven received 
more than six sessions of treatment Of 
this group, 25 received pentobarbital so- 
dium by mouth, with complete relief m 14 
cases, moderate nausea m three, nausea 
with shght vormtmg m three, and with no 
rehef m five Srxty-eight of the 110 pa- 
tients received pentobarbital sodium by 
rectum, with complete rehef in 44 cases, 
moderate nausea m seven, nausea ivith 
shght vomitmg m 11, and no rehef m six 
The remammg 17 patients m the group re- 
ceived pentobarbital sodium by mouth, 
and then later by rectum, ivith complete 
rehef m 14 cases and moderate nausea in 
three 

Of the 13 patients treated for lympho- 
blastoma, one received slx sessions of treat- 
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ment, 12 received more than six sessions 
Of this group, three received pentobarbital 
sodium by mouth, two with complete re- 
lief and one mth only moderate nausea 
The remammg ten received pentobarbital 
sodium by rectum, with complete relief 
in four cases, moderate nausea m three, and 
nausea with slight vomiting m three 

Of the IS patients treated for caranoma 
of the abdomen, two received three ses- 
sions, 12, SIX sessions, and four more than 
sL\ sessions of treatment In this group, 
seven patients received pentobarbital so- 
dium by mouth, with complete relief m two 
cases, moderate nausea m one case, nausea 
with a slight amount of vonuting m one, 
and no relief m three cases Eleven pa- 
tients received pentobarbital sodium by 
rectum, with complete relief m seven cases, 
moderate nausea m two, nausea with shght 
amount of vomiting m one case, and no re- 
lief in one 

Of the SL\ patients treated for carcmoma 
of the testis, all received more than sl\ 
sessions of treatment In this group, five 
received pentobarbital sodium by rectum, 
showing complete relief m four cases and 
moderate nausea in one case One patient 
received pentobarbital sodium by mouth, 
later supplanted by pentobarbital sodium 
by rectum, complete relief was obtamed 
The one patient treated for arthritis re- 
ceived SIX sessions of treatment, pento- 
barbital sodium was given by mouth, \\ ith 
complete relief 

Of the total patients in this senes, 4j 
were gi\en their first two sessions of treat- 
ment without pentobarbital sodium, but 
the remaining sessions of treatment were 
given with pentobarbital sodium Of this 
group, 27 were very markedly improved 
with pentobarbital sodium, but IG showed 
icry little change m the roentgen reaction 

Of tlie total patients, IS received pento- 
barbital sodium by mouth for the first 
seieral d lys and showed considerable 
roentgen reaction The oral administra- 
tion of peiitoharbit il sodium was sup- 
planted bv rectal idmiiiistration and 17 
pitients showed complete relief, with no 
eliange in one e ise 


Only seven patients m this senes gave 
evidence of too much sedation and five of 
these had been given 4 grams of pento- 
barbital sodium by rectum This mdi- 
cates that probably only two patients 
m the entire senes of 175 showed too 
much sedation on an average dose 

The 10 per cent of failures occurred 
mostly m those cases m which sedation 
was not adequate It may be assumed, 
therefore, that with adequate sedation or 
by alteration in the method of admmistra- 
tion, at least a part of these failures might 
be overcome 

SUMMARY AND CONCLUSIONS 

Roentgen sickness is an annoymg com- 
plication following roentgen therapy 
Careful study of 175 patients who had re- 
ceived pentobarbital sodium, m all of 
whom nausea and vormtmg was expected 
to occur after treatment, revealed that 61 1 
per cent received complete rebel from 
roentgen sickness, IS 3 per cent had only 
moderate nausea, 10 9 per cent had nausea 
with very shght amount of vomiting, and 
and 9 7 per cent obtained no relief We 
found that the admimstration of 3 grams 
(0 2 gm ) of pentobarbital sodium as a 
suppository immediately following a ses- 
sion of treatment was most successful 
Since pentobarbital sodium is easily avail- 
able, inexpensive, easily admimstered, and 
in our expenence without harmful effects, 
we feel that its use m controlling roentgen 
nausea and x^omiting is definitely indi- 
cated 
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DISCUSSION 

Dr I S Trostler (Chicago) In view 
of the fact that mention was made of my 
recent wammg relative to the use of the 
barbiturates durmg the application of ro- 
entgen therapy, may I state that I do not 
think that the cases I reported m any sense 
are comparable to the administration of a 
smgle dose of the drug mentioned by the 
essayists 

The cases I reported as havmg shown 
erythemas durmg the administration of 
this kmd of medication were takmg allonal 
as a general sedative and the patients were 
all more or less under the influence of that 
drug They aU had suffiaent effect of that 
drug to qmet and control nervous manifes- 


tations of thyrotoxicosis or of menopausal 
neuroses I have heard of one more such 
mstance — of the production of erythema 
under smular cncuinstances — smce I came 
to Cmcmnati and I wish to reaffirm my 
wammg 

Dr Walter C Popp (closmg) I qmte 
agree with Dr Trostler that a number of 
patients wiU develop a hght sensitivity as 
a comphcation while usmg barbiturates 
It is my impression that this number of pa- 
tients is small and when porphynnuna and 
porphyrmenua develop, it is usually after 
prolonged use of the drug 

In our experience with 275 cases, usmg 
one of the barbiturates, no such comphca 
tion has been seen 



HEAT AS A SENSITIZING AGENT IN RADIATION THERAPY OF NEOPLASTIC 
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and 
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PART I — ^INTRODUCTrON 

^HE relatively greater senslti^^ty of cer- 
tain types of neoplasms, as compared 
^ with the neighbonng normal tissue, is 
undoubtedly an all-important factor m the 
successful treatment of certain mahgnant 
diseases 

The regression obtamed by means of 
radiation therapy m practically all of the 
vanous types of lymphomas is, of course, 
ascnbable to the relatively greater radio- 
sensitivity of these lesions, and, therefore, 
the dosage can be kept well below that 
which nught result m senous damage to 
normal tissue 

The difhculty anses when a given patho- 
logic process is resistant to radiation ther- 
apy with a sensitunty approaching that of 
neighboring normal tissue Unfortunately, 
the latter is all too often true m most of the 
adult tjTies of carcinoma 

Of the different methods suggested to 
increase the sensitinty of the more radio- 
resistant types of neoplasm, the thought 
has occurred to the waters that heat might 
be employed as a simple and practical sen- 
sitizmg agent 

In renewmg the hterature, we came 
upon an article by Charles Miller (1) m 
whicli, by the combmed use of radiation 
tlierapy and diathermy, a claun of the 
more beneficial utilization of vradiation, 
with better resorption of destroyed tissue. 


* R(.ad b\ titli at the T«tnt> second Annual Meet- 
ing of the Radiological Societj of North Mnenca, at 
Cmcniuati Nov 30- Dec 4 1036 
The phj steal expernnents were conducted with a 
t\ eslmghou.se short wa\e machine It was through 
the kind co-opcration of this eompanj that this work 
Mas made possible Some of the e-spcusc meurred m 
the treatment of desuning indigent neoplastic cases 
was met through a fund supplied bj the St Marks 
Ladies Aid Socicl> 


IS made In another article by E Dubowy 
(2), on the effect of temperature on the 
biological reaction of x-rays, but httle in- 
fluence on the larvEe of Drosophila melano- 
gaster is admitted 

In view of the foregoing, we turned our 
attention m this direction Furthermore, 
there have been some rather extravagant 
claims made by mauufactiuers of dia- 
thermy and short wave machines Above 
all, we had a strong desire to determine 
whether or not heat can be employed to in- 
crease the sensitivity and thereby the ef- 
fects of radiation therapy of neoplastic dis- 
ease 

DIRECT HEATING ilETHOD 

Our first effort was to determme, if pos- 
sible, the influence of duect heat applica- 
tion dunng radiation therapy For this 
purpose, a heating umt was devised m 
which reasonably accurate thermometnc 
measurements could be made The heatmg 
umt consists of a circular nng of bakehte 
(Fig 1) about one and one-half mches m 
diameter and two milhmeters thick The 
nng, supphed with inlet and outlet tubes 
at opposite sides, is covered with thm 
sheets of celluloid, formmg a flat, disc-hke 
chamber Vanous tests revealed the fact 
that this disc, when filled with water, 
showed an absorption equal to about 0 25 
mm of aluminum when from 100 to 130 
kiloiolts with no filtrat on was employed 

Direct reading thermometers were m- 
corporated with the mercury bulbs close 
to the mlet and outlet ends of the heating 
umt By expenmentation we found that 
a patient could tolerate for a minimal pe- 
nod of ten mmutes, a temperature of 115 
degrees Fahrenheit, measured m the circu- 
lating water at the mlet thermometer At 
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DISCUSSION 

Dr I S Trostler (Chicago) In view 
of the fact that mention was made of my 
recent wammg relative to the use of the 
barbiturates durmg the apphcatiou of ro- 
entgen therapy, may I state that I do not 
think that the cases I reported m any sense 
are comparable to the admmistration of a 
smgle dose of the drug menboned by the 
essayists 

The cases I reported as having shown 
erythemas during the admimstrabon of 
tins kmd of medicabon were taking allonal 
as a general sedabve and the patients were 
all more or less under the inQuence of that 
drug They all had suffiaent effect of that 
drug to qmet and control nervous manifes- 


tabons of thyrotoxicosis or of menopausal 
neuroses I have heard of one more sudi 
instance — of the producbon of erytliema 
under similar arcumstances— smce I came 
to Cmcinnab and I wish to reaffirm my 
warning 

Dr Walter C Popp (dosmg) I quite 
agree with Dr Trostler ^at a number of 
pabents will develop a hght sensitivity as 
a comphcabon while using barbiturates 
It IS my impression that this number of pa 
bents IS small and when porphynnuna and 
porphynnenna develop, it is usually after 
prolonged use of the drug 

In our experience with 275 cases, usmg 
one of the barbiturates, no such comphca 
bon has been seen 
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second, produce heat, depending on the re- 
sistance of the substance and the current 
passmg through it, in the sence of Joule's 
law, it IS proportional to RI’ Hence, the 
resistance in the path of the current causes 
its dissipation into heat and, therefore, con- 
tact between the electrodes and the pa- 
tient IS usually made directly and with the 
aid of soap lather or salme solution which, 
m order to be effective in reducmg resist- 
ance losses, should have a conductance 
better than that of a 10 per cent KCl solu- 
tion (3) 

Evidence and chmcal observations point 
to the fact that, with short wave frequen- 
aes of from 2 to 10 milhon cycles per sec- 
ond, the heating is not caused by the direct 
conduction of current m the same way as 
with diathermic frequenaes, but that the 
rapidly changmg field causes the produc- 
tion of local currents m the tissues which, 
m the maimer of the production of Eddy 
or Foucault current, are locally dissipated 
into heat 

This IS made plausible by the well-known 
fact that the flow of electncal current m a 
composite medium is concentrated m the 
medium havmg the highest conductance, 
and that it distnbutes over the largest vol- 
ume offered by the conducting substance 
Short wave fields, however, traverse most 
substances more uniformly, but react, in 
respect to heat production, differently by 
producmg under certam conditions, more 
heat in a better conducting substance than 
m one havmg a higher electncal resistance 
Therefore, a high resistance medium m se- 
nes with a better conductmg substance 
might not cause any great loss of energy, 
but rather, a concentration of energy dis- 
sipation in the substance havmg the lower 
electncal resistance 

Under some conditions, therefore, an air 
space or a very high dielectnc between the 
electrodes and the patient would be per- 
missible or even requued, and it would 
seem that one of the prmapal advantage- 
ous featiues of short uave therapy is the 
possibility of confining the heat dissipa- 
tion of electncal energy upon one given 
substance by placing m senes with it 


media havmg a lesser dissipatmg power 
for electncal energy than the substance to 
be heated 

The earhest summary of experiments on 
electncal high frequency fields of between 
3 to 12 meters wave length apphed to 
plants and animals seems to be that of 
Georges Lakhovsky (4) The plants were 
placed, without using electrodes, m the 
field of an mductance wmdmg J W 
Schereschewsky (5) placed small animals 
m a box-hke arrangement of which two 
sides compnse the plates of a condenser, 
thus subjectmg the ammals to the osallat 
mg field between the plates A Esau (6) 
and E Schhephake (7) showed the use of 
spaced electrodes without making contact 
and H R Hosmer (8) descnbed the heat- 
mg effect of high frequency fields with cold 
electrodes spaced by an* gaps from the ob- 
ject to be heated 

Therefore, the air space between elec- 
trodes and the parts to be treated appear 
to be an important condition to the possi- 
bflity of utilizing the action and the effects 
that are specific of the ultra-short wave 
lengths But m spite of these apparently 
distmctive properties of short wave fre- 
quenaes and a lack of evidence that the 
particular frequenaes alone are responsible 
for specific or selective effects (7), the 
short wave currents are extensively ap- 
phed m chmcal practice with the same 
types of electrodes and m the same manner 
as the older diathermic currents and elec- 
trodes Electrodes are manufactured and 
sold, and mstructions for their use are given 
with them which are not apparently in con- 
formity with the specific electncal require- 
ments and thereby practically all the ad- 
vantages of short wave over ordmary dia- 
thermic therapy are lost A senes of ex- 
periments descnbed m the foUowmg are in- 
tended to elucidate some of the prmaples 
and the results obtainable under vanous 
conditions of apphcation of short wave cur- 
rents 

Experimental — ^The short wave genera- 
tor employed for these experiments is a 
Hartley Circmt, and the osallating con- 
denser IS developed so that the object to be 
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the outlet, a temperature of 112 degrees 
was recorded with, therefore, a loss of three 
degrees in the heatmg umt attached to the 
patient 

EXPERIMENTAL ERYTHEMA 

The estabhshment of biological proof is 
difficult, so, therefore, the interpretation of 
our results must depend, m the mam, upon 
chmcal observation 

Though our expenence is not as yet 
suffiaent to warrant us m drawmg deffiute 
conclusions, our experiments would indi- 
cate that very httle dosage is required to 
produce a given radiation effect when 
treatments are apphed through the heater 
at the temperature above mdicated In 
other words, when heat is simultaneously 
employed, a so-called skm erythema dose 
can be admmistered m considerably less 
time or with less mtensity of radiation 
We found that from one-third to one-half 
the quantity of radiation admmistered 
through the heater is suffiaent to produce 
a reaction similar to that resultmg from a 
full umt erythema dose directly apphed 
without heat with a similar quahty of 
radiation * 

THE TREATMENT OF SUPERFICIAL LESIONS 

Usmg the foregomg as a guide for proce- 
dure, we treated certain selected cases of 
superfiaal epithehoma with the dosage one- 
half of that routinely used by us m the con- 
tmuous massive method of apphcation ® 
This method of treatment was chosen m 
preference to the cumulative, smce we felt 
that we had the greatest expenence along 
these hnes Only those cases m which the 
closest coaptation of the heatmg umt was 
possible were smtable for this type of treat- 
ment 


Our first SIX cases so treated would indi- 
cate that, with this curtailed dosage with 
the heater, the end-results were as satis- 
factory as m those cases in which the more 
massive dosage was apphed The differ 
ences observed were that there was less 
local reaction and httle or no tendency to 
ulceration with scab formation, the le- 
sions, therefore, regressed and disappeared 
with but httle of the mfiammatory reachon 
previously observed 

THE POSSIBILITY OF HEATING DEEPER TIS- 
SUES AS A SENSITIZING AGENT IN DEEP 
RADIATION THERAPY 

The problem of applymg heat to deeper- 
lymg tissues (and lesions) is far more diffi- 
cult than the method of surface apphcabon 
as above descnbed The comparatively 
recent mtroduction of short wave therapy 
appears to offer a solution to the problem 
However, with respect to the method of ap- 
phcation as well as to the question of heat 
concentration, there are imcertambes 
which require clarification It, therefore, 
becomes necessary to conduct a senes of 
experiments which short wave therapy be- 
fore this method can be logically combmed 
with radiation therapy 

The more important questions under 
consideration are the following 

1 What IS the most suitable method of 
applymg electrodes? 

2 Under what conditions can the great- 
est degree of heat concentration m the 
deeper structures be obtained with 
minimal effect on the surface^ 

3 What IS the influence of short wave 
therapy on different t3q)es of struc- 
ture, such as water and fatty sub- 
stances, m different positions with re- 


5 The A-tn erythema dose as apphed m our depart- 
ment with unfiltered rays at 130 kilovolts is eqmvalent 
to 350 r contmuous radiation with an output of 70 r 
per mmute at a 40 cm skm focus distance. The qual- 
ity of radiaUon is represented by a half value mtensity 
of 1 75 mm of alummum (measured by ionization) 


> In our massive dose method we apphed on an aver- 
se of ten erythema doses contmuous radiation at 
10 r per mmute to areas from half to tlmee- 
uarterTof an inch m diameter, at 29 cm skm focus 


distance 


lation to the electrodes ^ 

4 What arrangement forms the most 
smtable method of combmmg short 
wave therapy and radiation therapy^ 

experiments in short wave therapy : 

Diathemnc currents, of frequenaes be- 
tween 500,000 and 2,000,000 cycles per 
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TABLE 11 


Thermometer 

1 

2 

a 

4 

5 

6 


Tempt at start 

Tempt after 20 mm run 

21 0 

26 9 

21 a 

28 0 

21 0 

28 6 

21 2 

29 6 

21 2 

28 9 

21 0 

27 6 

21 3 
27 6 

Difi of tempt 

Thermometers crosswise 

1||Q?||||H 

6 7 

28 7 

7 6 

29 3 

8 4 

29 5 


6 6 

26 0 

6 3 

Diff of tempt 

SS5S 

mEBm 

8 3 

8 3 

■D9 

6 0 



TABLE III 


Thermometer 

I 

2 

3 

L i-....- 


6 

7 

Tempt at start 

Tempt after 20 mm run 

22 9 

28 0 

23 3 

28 8 

23 0 

29 4 

23 0 

29 0 

22 8 

29 4 

23 0 

28 8 

23 3 
28 0 

Diff of tempt 

5 1 

5 5 

6 4 

6 0 

6 6 

5 8 

4 7 


The temperature increment m the center 
portion of the jelly after a 20 mmute run is 
greater than m Experiment I Meltmg of 
gelatine at the ends started only from the 
fifteenth minute on The wooden sides of 
the box through which the field was apphed 
were qmte warm and evidently caused the 
meltmg of the gelatine, the long sides had 
remamed cold 

Thremometers placed transversely 
showed also a shght temperature mcrease 
m the center as agamst that at the borders 
It IS to be concluded that the absence of 
paddmg (or the presence of the air gap) has 
a distinctly advantageous effect upon the 
utihzation of the short wave energy ab- 
sorbed m a medium to be treated, in that 
then, mstead of bemg largely consumed in 
heatmg of dielectnc paddmg, the energy is 
consumed to a considerably greater extent 
m the middle part of the jeUy 

III A still further vanation from the 
experimental conditions of Experiment I 
was introduced by removmg the wooden 
trough from around the jelly block and sus- 
pending freely the bare metal electrodes m 
air, thus there was then no dielectnc ex- 
cept air between the electrodes and the 
jelly block 

The total temperature mcrease as the re- 
sult of the 20-mmute apphcation of the 


output of the short wave generator is agam 
shghtly less, but in this experiment the 
maximum m the center is distmctly higher 
over the temperature nse of the borders 
and near the electrodes than it was m the 
previous experimental runs 

It IS to be concluded from these expen- 
ments that the producbon of a maximum 
of heatmg m the center of a medium with- 
out also over-heating the sides through 
which the energy is apphed, is only possible 
if dry air (or extremely high dielectncs) is 
present between the electrodes and the me- 
dium to be treated 

IV An arrangement of the media 
through which the short wave length field 
was caused to pass, qmte different from the 
precedmg arrangements, was made for 
the foUowmg experiment 

In senes with the gelatme jeUy was 
placed a block of lard, as shown in Figure 
2 Otherwise, the electrodes were placed 
with air gaps as descnbed m Experiment 
III The combined block of gelatme and 
lard, therefore, represents that part, of the 
patient to be treated, consistmg of several 
substances, as, for example muscle layers 
or bone and fat, and so placed ivith respect 
to the electrodes that the field first passes 
through one medium and then through the 
other 


TABLE rv 


Thcnuomcur 

1 

2 

3 

4 

0 

6 

7 

tempt at start 

Tempt after 20 mui run 

12 0 

17 0 

12 0 

17 0 

12 0 

16 0 

12 5 

16 5 

14 8 

21 9 

16 2 

24 0 

17 0 
On n 

Dill of ttmipi 

o 0 



5 0 

Gel 

4 0 

aUn 

4 0 

— >. 


7 S 

-Lard- 

8 0 
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treated can be placed between the con- 
denser electrodes The enture oscillating 
unit IS housed in a metal cabinet, and a bal- 
ancmg condenser, vanable from the outside, 
is employed to balance the circmt to reso- 
nance This condition is then mdicated by 
a coupled circmt contammg a current me- 
ter which, by maximum reading, mdicates 
the condition of balance 
Other devices employed are a number of 
Hg-in-glass chemical thermometers which 
were previously compared m a water bath 
at various temperatures A block of gela- 
I 



Fig 1 Contact water heater for direct apphca- 
tion of heating (For a detailed descnpbon, see 
text ) 

tme was prepared by dissolvmg 230 g of 
cooking gelatme m 3,800 ml of hot water, 
pourmg it mto a wooden trough and aUow- 
mg it to stand at room temperature The 
result IS then a staff jelly, and for measurmg 
its temperature the thermometers can be 
easily pushed mto the mass of the jelly in 
evenly spaced places , during the treatment 
the thermometers were removed For 
some of the experiments, m order to enable 
the block to be removed from the trough, 
the jelly block is removed from the wooden 
trough by immersmg the latter m hot 
water wluch causes a small quantity of 
gelatme near the sides to become hqmd 
Another medium employed is lard, which 
at ordinary temperature is sufficiently con- 
sistent to exhibit the same plastic proper- 
ties as the jeUy 

I The experimental arrangement is 
shown diagrammatacally m Figure 1 This 


arrangement corresponds generally to the 
conditions under which short wave therapy 
IS clmically apphed, and a number of manu- 
facturers give (hrectaons that it be apphed 
m this manner Metal foil electrodes, 
either covered with an insulatang substance 
or bare, are usually spaced from the pa- 
tient’s skm with felt, towels of other sub 
stances are assumed to have high dielectnc 
properties 

The thermometers were evenly spaced 
and pushed down to the middle of the mass 
of the jelly, they were read before and 
after the apphcataon of the current but 
were removed during the application After 
the full output of the machme had been 
apphed for 20 mmutes, there was a shghtly 
higher elevation of temperature m the mid- 
dle portion of the jelly, but from about the 
tenth minute on, there was profuse meltmg 
of gelatme at the sides at which the elec- 
trodes and the padding were apphed The 
paddmg also, especially if it was of starched 
towels, had heated very strongly 
The conclusions from this test are that if 
the electrodes are spaced from the medium 
to be treated with dielectric substances, 
such as felt, towels, wood, etc , then these 
substances dissipate and absorb a large 
portion of the apphed electncal energy 
The heatang is strongest m the better con- 
ductang substances, such as wet wood and 
starched towels, and least m a perfectly 
dry felt paddmg However, m a general 
way the appearance of the results of this 
method of apphcataon differs m no essen- 
tial respect from that observed from the 
apphcataon of or dinar y diathermic cur- 
rents 

II The same experimental run was 
made except for leavmg out the padding 
and suspendmg the electrodes so that m- 
stead of the paddmg there was an air space 
between the gelatine contamed m the box 
and the electrodes 


TABLE I 



1 

2 

3 

4 

5 

G 

7 

Tempt, at start 

20 0 

29 0 

19 9 

29 6 


19 8 

31 0 

19 6 

30 0 

20 0 

29 2 

20 0 
29 3 

Diff temp °C — 

9 0 

8 7 


10 2 1 

iO 4 

9 2 
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This deduction is in full agreement with 
the laws of field distnbution in and aroimd 
dielectrics (9) Therefore, it follows from 

J 

Fjg 4 Short wave espemnent with fat and 
gelatine in parallel with tie electrodes In this 
espemnent the lard and gelatin blocks were placed 
at nght-angles to the position indicated m Figure 
3 The posiUon of the electrodes with intervening 
air spaces is as before This arrangement of the 
thermometers is again indicated 

this e\perunent that the distribution of the 
heatmg m unlike substances is entirely dif- 
ferent m the two cases of parallel or senes 
traversmg of different substances by short 
wave length fields 


it in the more permeable substance If 
the two media are placed one above the 
other or m senes grouping to the direction 
of the field, then the same field must pass 
through both media A differential heat- 
mg may take place, dependmg on the re- 
action of the medium to the field and on its 
specific heat 

It appears particularly mdicated that at- 
tention be directed to those facts insofar 
as they pertam to the chmcal treatment of 
pabents havmg layers of adipose bssues 
located over layers of muscle bssue or bone 
If the field is passmg first through fat and 
then through muscle bssue, then there is 
hkely to be more mtensive heatmg m the 
fat, and it appears that a high temperature 
m muscle tissue cannot be produced with- 
out also developmg a considerably higher 
temperature m the fatty layers 

But in the parallel arrangement of the 
media to the field, the fat layers are pro- 
tected agamst overheatmg to the extent 
that any desired high temperature may be 
produced m the muscle layers without ap- 
preciably heatmg or mjunng the fat layers 




DISCUSSION 

Quite evidently, when contact is made 
between the elecbodes and the medium to 
be treated, the current is conducted 
birough the medium and the distnbubon 
of the lines of force m substances having 
different resistances is m accord with Ohm’s 
law and heatmg is produced accordmg to 
Joule’s law, i e , dependent on RI- 

Short wave length fields, if apphed 
through air spaces between the electrodes 
and the medium to be beated, distnbute 
accordmg to the permeabihty of the mter- 
placed media If the medium is homogene- 
ous in composition, the maximum tempera- 
ture nse IS m the center of the medium, 
and the air space, m the case of hving pa- 
tients, may contribute matenally to this 
effect, due to surface coolmg caused by the 
arculabon of air 

In a heterogeneous medium, if two differ- 
ent media are placed parallel to the direc- 
tion of the field, there is a distortion of the 
field and a more mtensive concenbabon of 


SUMMARY 

The experiments reported herein indi- 
cate that — 

(1) The conductive contact of a dielec- 
tnc substance between the electrodes and 
the patient gives nse to surface heatmg as 
well as heatmg of the dielectnc It also 
prevents a free circulatmg air space and 
surface evaporation 

(2) The most advantageous ubhzabon 
of the charactensbcs of short wave therapy 
IS accomphshed when the elecbodes are 
separated from the pabent by an air space 

(3) W'lth homogeneous parts to be 
beated, the maximum heatmg is m the 
nuddle of the part 

(4) With heterogeneous parts, if the 
parts are m senes to the direcbon of the 
field, there is heatmg m all these parts but 
more m those havmg a lesser permeabihty , 
if the parts are m parallel to the direction 
of the field, there is greater heatmg m the 
part of greater permeabihty for the field 

(5) For pabents’ parts which are cov- 
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There are notably different temperature 
mcreases m the two substances, but the 
difference might be due to the lower spe- 
cific heat of lard, as the result of which the 
same number of calories of heat generated 
m lard as in gelatine would produce a 
greater temperature rise in the lard Again, 
it nnght be just simply due to a different 
rate of dissipation of short wave energy 
which causes the different heafang m the 
two substances The conditions are too 



Fig 2 The conditions of the first eipeninent 
with short wave therapy The sketch illustrates 
a wooden bo\ with part of the front broken away so 
as to reveal the gdatme contents with the ther- 
mometers m place The electrodes are illustrated 
at the ends of the box with mtervenmg paddmg 
(a) gelatme m box, (6) electrodes, (c) padding 
(d) to (j) thermometers 


muscle or bone, then there wiU be heating 
m this fat layer to a distmctly greater ex 
tent than in the muscle layers 



Fig 3 Short wave expemnent with lard and 
gelatme m senes The use and arrangement of 
blocks of lard and gelatme and also the position 
of the electrodes separated by an air space from 
the block are shown The numbers from one to 
seven mdicate the position of the thermometers 
with the size of the respective blocks m mches as 
marked 


V In the arrangement shown in Figure 
2, the gelatme and lard block was turned 
around so that the field traversed the two 
substances m parallel arrangement The 
electrodes, which are air-spaced from the 
blocks, covered the end-portions of the tivo 
substances and, therefore, the same field 
was apphed to both the gelatine and the 
lard block Some of the thermometers 
were placed m the gelatme and some m the 


complex to make a defimte explanation 
possible 

Notably absent m these results is the 
greater extent of heating m the central re- 
gions The reason for this is that a separa- 
tion of the lard from the gelatme took 
place durmg the run and this caused some 
loss of heat and coohng m the center por- 
tion of the block But heatmg resulted m 
both media as is to be expected on the 
basis that the field passes first through one 
medium and then through the other 

It IS, therefore, shown by this experiment 
that if a fat layer is to be traversed by a 
short wave field that is m senes with either 


lard, as shown m Figure 3 
Stnkmg IS the fact, of course, that prac- 
tically no heatmg took place m the lard 
This IS an mdication that either the short 
wave length field is not absorbed appre- 
aably m the lard or that the field was con- 
ducted very much better m the gelatme 
than m the lard But Experiment IV 
shows that, if the short wave field is forced 
to pass through a substance such as lard, 
that heatmg takes place m it Hence, m 
this experiment, the field, smce no heatmg 
took place m the lard, must have been dis- 
placed and conducted better m the gela- 
tme than m the lard 


TABLE V 






THE END-RESULTS OF INJURIES TO THE EPIPHYSES' 

By OSCAR LIPSCHULTZ. M D Minneapolis 

From the Departments of Radiology of the University of iVlinnesota and the Minneapohs 
General Hospital, Minneapohs, Minnesota 


^HE purpose of this paper is to present 

the end-results m a group of traumati- 
"" cally displaced epiphyses The work 
was prompted m answer to the oft-repeated 
question, “Does premature ossification or 
deformity result from such an mjury?” 
Follow-up studies by means of roentgen 
e\amination were made from sixteen 
months to eight years after the mjury 
A review of the hterature reveals rela- 
tively few articles which concern them- 
selves with end-results subsequent to 
epiphyseal trauma The conclusions of 
these papers are not m agreement Ehason 
and Ferguson (1) have reported a senes of 
110 cases mvolvmg the epiphyses of various 
long bones of the body, from which they 
conclude that premature ossification occurs 
infrequently and that the degree of re- 
duction IS not a factor Aitkm (2) has 
reported on 60 cases of displaced distal 
radial epiphyses and concludes that prema- 
ture ossification with disturbance m growth 
occurs frequently but is usually insuflBcient 
to be of climcal importance Compere (3) 
has reported a senes of 19 cases m which 
the frequency of disturbed growth was 95 
per cent, m a very high percentage this 
change m growth was of climcal sigmfi- 
cance 

The epiphysis is a secondary center of 
ossification the purpose of which is to 
promote bone groivth Its blood supply 
IS practically mdependent of the shaft 
and IS obtamed from the penosteum Only 
one or two small vessels pass from the 
shaft through the epiphyseal cartilage mto 
the epiphysis Ossification m the epiphyses 
and their uraon uith the shaft occurs m a 
certam sequence Those epiphyses which 
bear the largest relative proportion to the 

' l^iacntcd at the Annual Mcetmg of the Radiologi- 
cal Socii-t> of North Amunca, Cmcmnati, Ohio. Nov 
JO-Dec 4 1930 


shafts to which they belong ossify first 
Umon with the shaft takes place first m 
those epiphyses toward which the nutnent 
vessel IS directed The epiphysis which is 
the last to appear is the first to umte 
Growth takes place faster and for a longer 
penod of tune at the epiphysis which umtes 
last Smce the nutnent vessels are directed 
toward the elbow and away from the knee, 
it IS well known that growth takes place 
more rapidly about the knee, shoulder, and 
wnst If mj lines to the epiphyseal regions 
result m growth disturbances, then mjunes 
to these areas should result m the more 
marked growth disturbances 

In this senes of cases which we studied, 
re-examination of the mjured as well as 
the unmjured member was made when 
possible Roentgenograms of the limb m 
its entirety were made so that measure- 
ments of length could be accomphshed and 
observations of deformity and premature 
ossificabon could be noted The long bones 
of 33 presumably normal juveniles were 
exammed and used as a basis of normal 
vanation m bone length of one side of 
the body to the other In this group of 
normals, we noted that m the radius there 
was a maximum vanation of five rmlh- 
meters Most of the radn were either the 
same length or vaned from one to two 
millimeters These same vanations held 
true for the ulna, tibia, and fibula In the 
humerus there was a shghtly greater nor- 
mal vanation The difference m length 
amounted to as much as rune millimeters, 
with most of the humen varymg four rmlh- 
meters 

In our files m the \-ray department from 
1927 through 1933, we have records of 380 
cases of traumatically displaced epiphyses 
(Table I) The epiphysis of the lower end of 
the radius was most frequently mvolved and 
accounts for 234, or practically three-fifths 
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ered with fat layers, bones, or fluids and 
gases embedded m tissues, i e , whenever a 
distmct heterogeneity in regard to per- 
meabihty to short wave field exists, in the 
senes order of arrangement there is danger 
of overheating the less penetrable parts m 
relation- to the heating produced m the 
more readily penetrated portions 
- (6) In the treatment of deep-seated le- 
sions by the combmed short wave heatmg 
and radiation therapy method, the indi- 
cated procedure as apphed by us is that the 
direction of roentgen irradiation would 
best be apphed at right-angles to the field 
of short wave apphcation, the electrodes 
being separated by an air space from the 
patient, with free an cnculation and no m- 
terposition of msulatmg material The 


tune of apphcation of short wave therap) 
should immediately precede and preferably 
contmue through the tune of roentgen ex 
posure 
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two months later revealed premature os- 
sification, with a shortemng of the humerus 
of 25 millimeters In one case m which the 


epicondyle constitute the group of follow- 
up studies of epiphyseal mjunes about the 
elbow In two of these cases, one of each 



Fig 2 Patient is a girl, aged 11 years Date oF injury, May 2 1929 
d. Separation of the epiphysis of the medial epicondyle, with fracture of the 
nccl. of the radius Elbow was immobilized with the alignment remain- 
mg the same B, Roentgen study made Sept 4, 1934 There is non union of 
the epiphysis of the medial epicondyleanda deformity of the upper end of the radius 


offset was quite mimmal, a follow-up study 
made twenty months later revealed pre- 
mature ossification, with a shortemng of 
the humerus of 16 millimeters In both 
these cases of altered growth the cartilage 
on either side was very thm, so that it is 
very unlikely that there will be any appre- 
ciable further change when growth is com- 
pleted In the other three cases there was 
no interference with growth Only one 
of tliese five cases was examined at the time 
of complete fusion of the epiphysis with 
the shaft 

Five cases of separation of tlie epiphysis 
of the medial epicondyle and one case of 
separation of the epiphysis for tlie lateral 


type, there was an associated dislocation 
at the elbow Three of the separated 
epiphyses for the medial epicondyle imder- 
went non-umon (Fig 2), while the other 
three epiphyses umted This group of 
injunes occurred m mdividuals from seven 
to sixteen years of age Five of these 
cases were observed at the time of com- 
pleted growth about the elbow 

Only one case of separation of the 
epiphysis of the lesser troclianter was re- 
examined This mjury occurred m a 
14-year-old bov m whom reduction of the 
separation could not be accomphshed Re- 
examination five years later revealed that 
tlie epiphysis had umted, leaving a very 
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A B 

Fig 1 Patient is a boy, aged 12 years Date of injury July 28, 1933 A Upper study is the first eiami 
Mtion, middle study, the anteroposterior view after reduction lower view the lateral view after reduction 
c u examined Ivlay 2 1935 There is advanced ossification with resulting shortening 

of the shaft of 25 mm The uninjured side is on the right 


of all the cases The lower epiphysis for 
the tibia was next in frequency and ac- 
counts for 59 of the cases The upper 

TABLE I DISTRIBUTION OF CASES OF 

TRAUMA TO EPIPHYSES FROM 1927 TO 1933 


Epiphysis of lower end of radius 234 

Epiphysis of lower end of ulna 15 

Epiphysis of lower end of tibia 59 

Epiphysis of lower end of fibula 4 

Epiphysis of medial epicondyle of humerus 36 

Epiphysis of lateral epicondyle of humerus 7 

Epiphjsis of upper end of humerus 18 

Epiphysis of lesser trochanter of femur 4 

Epiphysis of lower end of femur 3 


380 

epiphysis of the femur was not mcluded 
m this senes because of the difficulty m 
estabhshmg trauma as the sole factor 
Separation of the epiphyses of such long 
bones as the metacarpals or flat bones, 
such as the phalanges, were also excluded 
m tins study It will be noted that separa- 
tion of some of the epiphyses about the 
elbow, such as the capitellum and trochlea 
of the humerus, the epiphysis for the head 
of the radius, and the epiphysis of the 
olecranon process of the ulna, did not oceur 
m our senes 


Follow-up studies from sixteen months 
to eight years later were possible m 106 
cases, occurrmg m 100 individuals (Table 

TABLE n DISTRIBUTION OF CASES WHICH 

WERE RE-EXA3IINED 
Epiphysis of lower end of radius 71 

Epiphysis of lower end of ulna ^ 

Epiphysis of lower end of tibia Ih 

Epiphysis of lower end of fibula 9 

Epiphysis of medial epicondyle ^ 

Epiphysis of lateral epicondyle I 

Epiphysis of upper end of humerus ^ 

Epiphysis of lesser trochanter of femur 1 

100 

II) In five of these cases there was a 
separation of the proximal epiphysis of the 
humerus m mdividuals between the ages 
of eleven and fifteen In four of them 
there was an associated fracture of the 
adjoining diaphysis In three of these four 
cases the degree of offset was not great 
enough to warrant reduction, while m the 
foiulh case, there was a considerable offset 
which could not be completely reduced 
The final study after reduction revealed a 
lateral displacement of the shaft through 
about one-half its ividth, with some over- 
ndmg (Fig 1) The study made twenty- 



came relatively longer on the mjured than 
on the utunjured side In none of these 
cases, however, was there enough disturb- 
ance m growth to permit the styloid proc- 
ess of the ulna to become as long or longer 
than that of the radius In only two cases 
was there evidence of slightly greater os- 
sification of the epiphysis, both of these 
occurred m mdividuals m whom the m- 
jured radius measured eight and SL\teen 
millimeters shorter than the umnjured 
(Fig 4) In the former case, growth was 
almost completed, whereas m the latter 
case growtli vas practically at an end 
Only cle^en of the 3G fractured ulnar 
st> loids united 


comphshed m the first effort In one m- 
stance a boy of thirteen came to the out- 
patient department two weeks after he 
had fallen off a parallel bar and mjured 
his wnst (Fig 5) He was sent to the x-ray 
department for study and was asked to 
return to the chmc on the foUowmg day 
The \-ray exammation revealed a postenor 
displacement of the distal epiphysis of 
the radius through one-half its depth, 
with tiltmg of the articular surface 
Through some misunderstanding, the boy 
returned to the wrong dime and, when an 
effort to rectify this mistake was made, he 
misunderstood these good mtentions and 
finally gave up his onginal thought of 
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definite deformity becmise of th^ excess 
bone production needed to fill m the area 
of separation (Fig 3) 



Fig 3 Patient is a boy, aged 14 years Date 
of injury, March 20, 1929 re-exammation Dec 
27, 1934 The upper figure reveals the separation 
of the epiphysis of the lesser trochanter on the left 
side Reduction not possible. Lower figure re- 
veals a resulting deformity five years later 

In mjunes about the ankle, separation of 
the distal epiphysis of the tibia accounted 
for 16 of the re-exa min ed cases They oc- 
curred m a group of mdividuals ten to 
sixteen years of age In all but two there 
was an associated fracture through the 
adjoimng shaft, m four of the cases there 
was an associated fracture of the distal 
third of the shaft of the fibula In two of 
these cases, there was a fracture through 
the epiphysis, with separation of only that 
portion of the epiphysis involved m the 
fracture In one instance there was a 
shght separation of the distal epiphysis of 
the fibula There was no mterference with 
growth in any of these cases In this 
group of ankle mjunes there was also one 


case of separation of the distal fibular 
epiphysis, with minimal fracture of the 
adjommg shaft but with no other bony 
mjunes about the ankle Final film study 
m this instance revealed no evidence of 
disturbed growth Five of this entire 
group of IS epiphyseal separations were 
re-exammed after complete fusion of the 
epiphysis with the shaft 
Re-exarmnations were made m 71 cases 
of displaced epiphysis which involved the 
lower end of the radius (Table III), m 

TABLE ra — FINDINGS IN DISPLACEJIENT OF 
DISTAL RADIAL EPIPHYSIS 


Number of cases 71 

Age of patients (j ears) 7-17 

Number with fracture of shaft 56 

Number with fracture of ulnar styloid 38 

Number of cases with fracture of shaft of ulna 4 
Number of cases with disturbance m growth 6 
Number m which ulnar styloid did not unite 25 
Number followed to complete ossificabon 17 

Number with separation of epiphysis of ulna 3 


mdividuals who ranged from seven to 
seventeen years of age In 56 of these 
cases, there was an associated fracture of 
the adjommg diaphysis In 36 cases there 
was a fracture of the styloid process of 
the ulna, m four others, an associated 
fracture of the distal third of the shaft 
of the idna In three of these cases, there 
was a separation of the distal epiphysis 
of the ulna Seventeen of these cases were 
observed at the time of completed growth 
Roentgenographic evidence of growth 
change was noted m six mstances, but none 
of them was of climcal significance (Table 
IV) In these six cases, the mjured radius 

TABLE rv — DISTRIBUTION RADIAL CASES 
WITH SHORTENING OF THE SHAFT 




Milli- 

Degree 


Time 

meters 

of Ossi- 

Age 

Followed 

Shorter 

fication 

9 

36 months 

14 

Normal 

11 

20 

7 

Normal 

12 

2S 

7 

Normal 

13 

34 

7 

Advanced 

15 

24 

15 

Complete 

15 

36 

16 

Advanced 

DISTRIBUTION OF ULNAR CASES WITH 


SHORTENING OF THE SHAFT 

14 

20 months 

9 

Advanced 

15 

65 

14 

Advanced 

14 

38 

29 

Adv'anced 
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was from seven to sixteen nuUimeters 
shorter than the uninjured, the ulna, as a 
consequence of this disturbed growth, be- 


In all the cases mvolvmg the lower end 
of the radius, reduction of the displaced 
epiphysis was attempted and usually ac- 



a c 

B 

Fig 4 Patient is a boy, aged 15 years A {upper l^t) Lateral and anteroposterior views at first exam i na- 
Uon, May 37, 1932 Marked displacement of distal epiphysis of radius with fracture of shaft. B [lower 
left) Study made after reduction C Forearm on left, miured side (May 31, 1935) Note advanced ossifica- 
tion m radius, which has become 16 mm shorter than the norm^ one on the nght There is a resultmg 
relative mcrease m the length of the ulna on the mjured side as compared to the unmjured side 


came relatively longer on the mjiured than 
on the unmjured side In none of these 
cases, however, was there enough disturb- 
ance m growth to permit the styloid proc- 
ess of the ulna to become as long or longer 
than that of the radius In only two cases 
was there evidence of shghtly greater os- 
sification of the epiphysis, both of these 
occurred m mdividuals m whom the m- 
jured radius measured eight and sLxteen 
milluneters shorter than the uiunjured 
(Fig 4) In the former case, growth was 
almost completed, whereas in the latter 
case growth was practically at an end 
Only ele\en of the 30 fractured ulnar 
styloids united 


comphshed in the first effort In one m- 
stance a boy of thirteen came to the out- 
patient department two weeks after he 
had fallen off a parallel bar and mjured 
his ivnst (Fig 5) He was sent to the x-ray 
department for study and was asked to 
return to the chnic on the follonong day 
The x-ray exammation revealed a postenor 
displacement of the distal epiphysis of 
the radius through one-half its depth, 
mth tiltmg of the articular surface. 
Through some nnsunderstandmg, the boy 
returned to the wrong chmc and, when an 
effort to rectify this mistake was made, he 
misunderstood these good mtentions and 
finally gave up his ongmal thought of 




A B 

Fig 6 Patient is a boy aged 13 years Injury occurred two weeks before the first study was made Nov 2, 
1932 A First exammation Note the marked displacement of the epiphysis of the radius, also the peni^ 
teal new bone along the posterior raargm of the shaft There is likewise a frMture of the styloid process of the 
iilnn No treatment was received m this case. B, Roentgen study made Nov 6, IDS'!. Injured side on the 
right — normal growth Umnjured side on the left 


four months later reveals no abnormahty 
whatever about the mjured radius, and it 
looked no different from the umnjured one 
A somewhat similar experience as to what 
IS considered madequate treatment was 
encountered m the case of a seven-year- 
old boy who fell and sustamed displace- 
ment of both distal radial epiphyses, which 
were subsequently replaced and immobil- 
ized Film study made after the removal 
of the plaster thirty days later revealed 
that the epiphyses had shpped so that the 
one on the right was displaced posteriorly 
through shghtly more than one-third the 
depth of the epiphysis, ivhile the one on 


later reveal no evidence of any growth 
disturbance 

In our senes, we gathered five cases of 
separation of the distal epiphysis of the 
ulna Three of these were m association 
with displacement of the distal epiphysis of 
the radius, the other two were m associa- 
tion ivith green-stick fractures of the distal 
third of the shaft of the radius In three 
of these cases the epiphysis was displaced 
and earned ivith it a fractured fragment 
of the adjoimng diaphysis, while the other 
two cases were charactenzed by fractures 
through the styloid process of the ulna 
which continued through the epiphysis 
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and the adjoining postero-lateral portion 
of the adjoining diaphysis Reduction 
was accomphshed in all of these cases 


It will be noted that m arrested growth 
of the ulna there is a resulting ulnar bow- 
ing of the radius which is proportional to 



a B 

Fig 6 Patient is a boy, aged 13 years Date of injury Jan 24, 1932 A, Anteropostenor and lateral 
views showing greenstick fracture of radius and fracture through the styloid process of the ulna, with fracture 
through the epiphysis and the postero-lateral margin of the adjoinmg shaft There was no improvement on 
reduction B Re-eiammation on March 22, 1935 Roentgen study reveals a premature ossification of the 
lower end of the ulna, with a resulting shortenmg of the shaft of 29 millimeters Note the ulnar bowmg of the 
radius as a consequence 


e\cept for the one in each group men- 
tioned In three of this small group of 
five cases there was a resultmg premature 
ossification of the epiphysis, with resultmg 
shortenmg of these ulnse (Table IV) Two 
of these were m the first group mentioned 
m which the entire epiphysis was dis- 
placed , the third one occurred in the other 
group in the case m which reduction of the 
fracture was not accomplished (Fig 6) 
In addition to tlie suppressed growth of 
these ulniE, there was also an ulnar bow- 
mg of the radius, which was m proportion 
to tlie degree of shortemng of the ulna 
The resultmg shortemng ranged from mne 
to twenty-nme millimeters These cases 
occurred in boys rangmg from thirteen 
to fitteen years of age Only two of these 
cases were observed at the tune of com- 
pleted growth, while in the others growth 
was almost complete 


the degree of suppressed growth m the 
ulna and, with this, there is an ulnar 
deviation of the wnst If the deviation is 
not marked, this does not become of any 
clmical consequence, because the hand is 
nonnaUy strongest ivith the wrist in a 
state of ulnar deviation — the position as- 
sumed in heai^- lifting or gnppmg This 
tendency toward ulnar deviation of the 
radius in altered ulnar growth is best 
evplamed by assummg that, smce in the 
use of the hand maximum strength is ob- 
tamed inth the wnst m a state of ulnar 
deviation, the tendency of ulnar bowmg of 
the radius is normally present, but because 
of the sphntmg effect of the ulna this can- 
not take place durmg growth In sup- 
pressed growth of the ulna durmg develop- 
ment this natural sphnt is removed and an 
ulnar bowmg of the radius results In 
arrested growth of the radius we have not 
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encountered m our work or noted elsewhere 
any radial boiving of the ulna It would 
appear from the normal anatomy of the 
wnst that a certam amount of relative 
overgrowth of the ulna can be taken up by 
the soft tissue structures present between 
the lower end of the ulna and the tnquetral 
bone Until this space is taken by the 
relatively lengthened ulna there is no 
pressure on the tnquetral to create a 
radial deviation of the imst When this 
does happen, radial deviation of the wrist 
supervenes but radial bowmg of the ulng 
apparently does not take place because 
the wnst is then m a condition m which 
use of the hand is normally at its weakest — 
apparently not enough physical force can 
be mustered dunng development to cause 
radial bowmg of the ulna even m the 
presence of an abnormally shortened ra- 
dius 

STOBIARY 

One hundred and sl\ traumatically dis- 
placed epiphyses were observed for a penod 
of tune rangmg from sixteen months to 
eight years foUowmg mjury Only a small 
percentage of these cases were seen less 
than two years later This time mterval 
IS considered sufficiently long for growth 
disturbances to manifest themselves if they 
are to take place at all In 15 cases there 
was x-ray evidence of premature ossifica- 
tion and suppression of growth (Table V) 


mg from eight to suteen miUimeters, three 
cases m which the epiphysis for the medial 
epicondyle of the humerus failed to umte 
after separation, three cases m which 
there was premature ossificabon mth 
shortenmg of the ulna, two cases which 
mvolved the proximal epiphysis of the 
humerus m a similar manner, and one case 
m which the separated epiphysis for the 
lesser trochanter of the femur united mth 
deformity In only three of these man) 
re-e\ammed cases was there noted a shght 
disturbance m function — cases of separa 
tion of the epiphysis of the medial epicon 
dyle of the humerus which undenvent 
non-imion and resulted m a very shght 
himtation of extension In all the other 
cases there was no hmitation of motion 

CONCLUSIONS 

1 Premature ossification, with changes 
m growth, takes place frequently after 
epiphyseal mjury It occurred m 15 cases 
m this senes of 106 cases, or an madence of 

14 per cent 

2 The amount of shortenmg, however, 

15 usually minim al and not of chmcal 
sigmficance 

3 Occasionally, however, we have a 
case m which the disturbance m growth 
IS marked, resultmg m defonmty and dis- 
turbance m function This occurs whether 
or not perfect reduction is obtamed and 


TABLE V distribution OF THE 15 CASES OF SUPPRESSED GROWTH OR DEFORMITY 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


Epiphysis Involved 
Upper humerus 
Upper humerus 
Medial epicondjle humerus 


Lower radius 


Lower ulna 

It II 

Lesser trochanter of femur 


Resultmg Abnormality 

Premature ossification and 16 mm shortenmg 
Premature ossification and 25 mm shortenmg 
Non umon 


7 mm shortenmg 
7 mm sborteiung 

S mm shortenmg with advanced ossification 

14 mm shortemng n ith adi-anced ossification 

15 mm shortenmg 

16 ram shortenmg with advanced ossification 

9 mm shortemng with adi'anced ossification and of radius bowmg 

14 mm shortemng with advanced ossification and of radius bowmg- 

29 mm shortenmg with advanced ossification and of radius bowmg 

Deformity 


This oToup IS made up of six radial cases 
in wffich there was retarded growth rang- 


IS apparently due to trauma to the epiphy- 
sis itself at the time of the injury 
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4 Perfect reduction should be at- 
tempted, but may not be necessary in the 
treatment of the traumaticahy displaced 
epiphysis 

5 Osteotomy m neglected cases m the 
yoimg IS probably not necessary, smce the 
defomuty does not persist 

6 In disturbed ulnar growth, ulnar 
bowmg of the radius supervenes and, if 
very pronounced, produces disturbed func- 
tion 

7 In disturbed radial growth, radial 
bowing of the idna does not result Dis- 
turbed function results only from the more 
marked growth disturbances 

The author wishes to thank Dr K E 
FntzeU, of the surgical staff, for his help 
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DISCUSSION 

Dr Leo G Riglbr (Minneapolis) 
Anyone who has practised roentgen diag- 
nosis for a long penod of time has either 
been asked or has asked himself the ques- 
tion over and over agam, when he sees 
these cases of displaced epiphyses, as to 
what the end-results will be 
I think there has been m the back of 
our minds, at least, a considerable fear m 
every case m which we see a rather marked 
displacement of the epiphysis that a serious 
deformity may result because of the dis- 
turbance m growth which ought to occur 
One would think it ought to occur 
If you consult textbooks for this answer, 
I think you mil find that they uniformly 
evade it and that there is httle or nothmg 
to give you an intelligent concept of the 
end-result It is for this reason that Dr 
Lipschultz entered into this study in the 


hope of bemg able to give a more adequate 
answer than had previously been given 

I think, on the whole, the results of his 
work would mdicate that no great fear 
should be felt— that the end-results of 
traumatic mjury to the epiphysis are not 
very serious in the vast majonty of cases 

Incidentally, he finds that the degree 
of reduction apparently is not an important 
factor, and I should like to emphasize 
agam the one case he showed m which no 
reduction was attempted, in which perfect 
results occurred There have been other 
cases of similar nature reported m the 
hterature 

I might say parenthetically that because 
of lack of time, he did not show aU the films 
on these cases The question might arise, 
for example, as to what the lateral view 
showed m that particular case he demon- 
strated, and I can assure you that there 
was no deformity whatsoever visible in 
the lateral as well as m the anteropostenor 
view 

I think, however, we should not be misled 
by this result mto thinking that infectious 
lesions at the epiphyseal hue, or other 
types of non-traumatic mjury, would have 
the same result Many years ago Huene- 
kens and I reported a case of osteo-myehtis 
variolosa the osteomyehtis of smallpox, in 
which multiple abscesses occurred m the 
epiphyseal zone itself This was m a child, 
a most extreme and senous deformity re- 
sulted because of the fact that growth 
was promptly stopped after a few months, 
— and because, agam, only one bone of the 
forearm or of the leg was mvolved, a 
marked deviation of the extremity oc- 
curred, mth a marked disturbance of func- 
tion 

Similarly, the late Harry Hillstrom in 
our department studied the effects of ir- 
radiation on the growing bones He 
irradiated the epiphyses and epiphyseal 
lines m ammals durmg the penod of 
growth, and found that with a suflBaent 
amount of irradiation, most senous dis- 
turbances in groivth may occur 

Bisgard has recently done smular work 
and has shown much the same result — 
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that one can produce a complete stoppage 
of growth m a long bone as a result of ur- 
radiation, with, of course, the resultant 
deformity that one might expect 


I think it IS important, however, to 
realize that m the vast majonty of these 
cases of traumatic mj lines, very likely no 
untoward results will occur 



CASE REPORTS AND NEW DEVICES 


BILOBED GALL BLADDER 
(vesica fellea divisa) 

By LAWRENCE M HILT. M D . 
Roentgenologist, St John’s Hospital, Springfield, III ' 

Anomalies of the gall bladder m the human 
bemg are rare We are mdebted to Boyden (1), 
who has made an extensive study of the gall 
bladder m both ammals and man Recently 
Gross (2) pubhshed a very comprehensive 
article hstmg six cases of bilobed gaU bladder 
which he was able to find m the hterature, only 
one of which was diagnosed by cholecystog- 
raphy An additional case that was recog- 
nized by the above procedure and confirmed 
at operation is submitted 
The roentgenologist should be famihar with 
these malformations m order that an unusual 
shadow of the gall bladder may be correctly m- 
terpreted With the mcreasmg use of cholecyst- 
ography, it IS probable that these anomies 
will be found mth greater frequency Boyden 
found cats had bilobed gaU bladders m about 
10 per cent of the total number he exammed 


Fig 1 Four hour film 



Embryologically, a bilobed fundus is ex- 
plained as folloivs The smgle bud becomes 
paired, but a primary connection is main- 
tained, thus fomimg two separate and distinct 
fundi with a smgle cystic duct In two of the 
previously reported cases, tlic external ap- 
pearance of the gall bladder showed quite a 
longitudinal septum In the others and our 


relation to type of food or time of eatmg 
There was no history of vomitmg, or jaundice 
She had lost about thirteen pounds in weight 
m SIX months’ time Physical exammation was 
normal, except for tenderness on palpation of 
the abdomen, particularly on the nght side 
The pain seemed to radiate equally m aU direc- 
tions Blood count was withm normal limits 
Gastric analysis at the end of fifty minutes 
gave 25° free hydrochlonc and a total acidity 
of -lo® Occult blood, lactic acid, and micro- 
scopic exammations were negative 

Roentgenoscopic and radiographic examma- 
tions of the gastro-mtestmal tract revealed no 
abnormahties A plam film of the gall-bladder 
area showed no demonstrable pathology The 
gall-bladder dye was given intravenously, 
radiographic observation bemg made at four 
and SLX hours and one hour after a fat meal 



own case, tlicre are two separate cavities 

The clinical cMdence is not charactensbc 
of an anomaly 

CrlSC HISTORX 

Female patient, aged 37 >ears, complained 
of a pam m the abdomen, witli no particular 

> Now Rotiugeuologist nuUcuvorth Hospital Grand 
Rapius Mich 


oix nour niin 


The interpretation of tlie films was as follows 
The gall-bladder shadow can be defimtely 
outlined four liours after the intravenous ad* 
™"‘s^ation of tlie gall-bladder dye The 
gall bladder appears to be divided into two 
parts This is further visible at the end of slx 
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hours One hour after the fat meal, this di- 
vision of the gall-bladder shadow can be more 
clearly outlmed, the gall bladder havmg 
emptied itself over 80 per cent The diagnosis 
amved at is bilobed gall bladder " 


SUMMARY 

Bdobed gall bladders m the human are 
Careful study of roentgenograms may 


One-hour after fat meai 


At operation a bdobed gall bladder, with 
one cystic duct, was found A partial cholecys- 
tectomy was done The appendix, was re- 
moved Pelvic examination at operation re- 
vealed no evidence of pathology The abdomen 
was closed, with a cigarette dram m place The 
patient made an uneventful recovery, with 
rehef of the previous complamts 
The gross and microscopic descnptions of 
the gall bladder, as reported by Dr F W 
Light, pathologist, are as follows 
Gross Examuiation — ^The specimen is the 
distal two-thirds of a gall bladder It has 
an unusual shape, the fundus bemg divided mto 
two lobes of about equal size Collapsed, the 
specimen measures 4X35X1 cm , and 
weighs 6 5 grams, most of its external surface 
IS smooth and it has a deep pink color The 
gall-bladder wall is fairly thm and phable, 
the mucosa is reddish-brown m color, no stone 
is present. 

Alicroscoptc ExamiiiaHon — The sections are 
taken from the edge of the specimen, and in- 
clude parts of the praximal portions of both 
lobes of the fundus There is present a rather 
thick layer of subserosal fibrous tissue The 
musculans is broad and shows mterstitial 
fibrosis The mucosa is considerably flattened 
out, the epithehum bemg well preserved 
Scattered through the musculans are a few 
narrow smuses Imed by epithehum i 

There is, thus, chronic inflammation, as well j 
as an anatomical anomaly of the gall bladder i 
The appendix is normal i 

Grateful appreciation is hereby expressed 
to Dr C W Compton for the chmcal data and 
operative details of this case 


Fjg 4 Gross specunen 

reveal the true nature of this lesion pnor to 
operation or postmortem 

3 An additional case is added to those 
previously reported 
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A CHEST CRADLE FOR THE ROENTGEN 
EXAiVIINATION OF THE FEAIALE 
BREAST 

ByJ GERSHON-COHEN MD 
Philadelphta 

The possibilities of studying mammary dis- 
ease roentgenographically seems very pronns- 
mg To overcome some of the technical 
difficulties involved m making roentgeno- 
graphic e.\armnations of the female breast, a 
chest cradle was devised so that duphcate 
roentgenograms could be obtained, stand- 
ardizmg the technic and making possible the 
study of growth of any tumor or the effect of 
any form of medical or radiologic therapy 





Figs 1 and 2 (a) Shockproof oil immersed x-ray tube, (&) mounting and carnage for the x-ray tube, 

(c) plate holder with a telescopic arm, (d) opening m canvas sling, (e) notched arms beanng cross piece to 
which one edge of suspension canvas is attached m a kin g possible the elevation of one side of torso so that a 
view of the opposite breast is clear, (J) supporting posts 








yd 




M 




Fig 3 A roentgenogram of a uiammar> gland made with the old technic, showmg a growth m the uoper 
region of the breast, found b> the pathologist to be a scirrhous carcinoma ^ ^ ^ ^ upper 

Fig -1 The same breast as crammed with the use of the chest cradle showmir the trrnicit, ,n ,i= 
Mtural architectural rdationship to the whole mammary gland, two irrc^larly ouiLL of ^uSmn 

being promincntlv \ isiblc m the upper porUon of the breast “ ly ouumea corns or mwtration 
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The apparatus consists of four posts which 
can be made of any material that is suf- 
ficiently ngid to bear the weight of the heaviest 



Fig 5 Patient m position to be e\ammed 
resting on knees, body suspended prone on canvas 
hammock with breast hangmg vertically through 
openmg, the other breast is rotated upward, as 
the side of the patient's body is elevated opposite 
to that to be exammed removing all mterference 
with the projection of the beam of x rays 


person on a canvas shng suspended from aoss- 
bars One of these crossbars itself is at 
tached to vertical supports which are mo\'able 
m ratched grooves m two of the posts so that 
elevation of one edge of the canvas shng is 
possible when desired 
By raismg the edge of the canvas opposite 
to the side of the breast that is to be examined, 
interference with the honzontal central beam 
of x-rays is avoided as it traverses the breast 
tangentially to the chest wall While diverse 
methods can be adapted for placing the film m 
position, we simply use a stand with a tele 
scopic plate holder devise which can be placed 
in position and elevated to the desired height, 
bemg necessarily changeable with different 
sized breasts A plate tunnel can be used 
when stereoscopic films are desired A hght 
shockproof, fine focus, portable \-ray head and 
tube IS used as our source of x-rays and this is 
supported on a carnage attached to a cross 
member, movable in both the honzontal and 
vertical planes so that the central ray can be 
directed along any desired hne 


NON-TRAUMATIC DILATATION OF THE 
UTERINE CERVICAL CANAL 


(2) No analgesic or anesthetic is necessary 
for its introduction 


5yW H McGUFFIN MD, Calgary, Alberta Catuida 

In an article entitled “Techmc of Radium 
Treatment of Cervical Cancer,” Dr Frank E 
Sunpson, of Chicago,' advocated a method 
whereby the least possible imtation to the 
mahgnant tissues would ensue I was keenly 
impressed but as I did not have available a 
supply of radium emanation or rachum cells 
which could be utilized m a small caliber 
flexible lead applicator, some substitute method 
had to be devised 

After a search an econoimc and highly ef- 
fiaent non-traumatic cervical canal dilator was 
discovered, or maybe I should say re-dis- 
covered This dilator (Fig 1) is known as 
‘‘The Sea-tangle Tent Dflator,”^ but at the 
Radium and X-ray Institute m Calgary, it is 
known as ‘‘The McGuflin Dilator 

"The Sea-tangle Tent Dilator” has been 
foimd to be of value because 

(1) There is no pam to the pabent 


I Am Jour Roeutgenol and Rad Ther , Vol 27, 
775 

» Procurable from the American Speci^Ues Co toe 
131 E 23d St , New York, or from Ingram &. Bell 
Ltd , Toronto, Canada 



Fig 1 


MCGUFFIN NON'TRAUMATIC DILATATION 
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(3) No instrumentation, no grasping of the 
cervical tissues with a tenaculum, or forceful 
dilatation with metal dilators 

(4) The dilator is easy to sterilize, in fact, 
the manufacturers are now supplying the dilator 
m sterile oil enclosed in a hermetically sealed 
glass tube 

(5) The dilator is supphed in various sizes, 
so that a dilator of the proper size may be 
selected 

(6) Easy introduction 

(7) No bleeding, because there is no bruis- 
ing of the tissues 

(8) No dissenunation of malignant cells, 
because there is no trauma 

TECHNIC FOR USING “THE SEA-TANGLE TENT” 
DILATOR 

(1) Patient is prepared as for a surgical 
dilatation and curettage 

(2) Patient is placed in the hthotomy or 
knee-cliest position 

(3) Speculnm is introduced into the vagina 
Tissues of the cervcv and vagmal vault are 
cleansed by the application of swabs using 
1 2500 metaphen solution 

(4) A flexible utenne sound is passed to 
detemune the length and direcbon of the 
utenne canal This is the only instrumentation 
and is necessary for the detemuuation of the 
linear dimension of the utenne canal in order 
that the techmaan may prepare the radium 
apphcator with the proper number of radium 
centers, and, if necessary, an angulatoi to 
secure easy non-traumatic introduction of the 
radium apphcator 

(5) The size of the external os is determined 
and tlie proper size of dilator is selected, that 
IS, one which can be passed into the canal easdy 

(h) The sterilized dilator is then soaked in 
1 2500 metaphen solution for a few minutes 
until it is soft enough to be pliable 

(7) The pliable ddator has a long string 
tlueaded at one end A pair of long handled 
forceps take hold of the stnng end of the dilator 
and, under good light, the dilator is passed into 
tlic cervical canal without force 

(S) The vagina is now tightly packed with 
sterile gauze strips, which are left in place for 
24 hours 

(9) The radiotherapist then reraoies the 
packing and the dilator It is interesting to 
notice the size of the dilator at this time 
It has increased in caliber at least three or four 
times The tissues are now swabbed clean and 
the radium application made immediately 

THL most ADVANTIGEOUS TIME TO USE THE 
SEA-TANGLF TENT DILATOR 

(1) When the external os can be distinctly 
seen 


(2) Only after thorough preparation of the 
parts as for surgical procedure 

(3) When immediate radium apphcation to 
the mtra-utenne tissues is planned The dilator 
IS not to be removed until radium apphcation 
IS to be made, that is, approximately 24 hours 
after the introduction of the dilator If the 
canal is not sufficiently dilated to take the 
radium apphcator, then it would be advisable 
to use a larger dila tor and ivait a further 24 
hours before making the radium apphcation 
It is not advisable to remove the dilator at the 
end of 24 hours and then to wait for 48 or 72 
hours before admimstenng the radium, be- 
cause there is a tendency for the utenne canal 
to contract considerably after the dilatation 
process 

(4) At the tune of biopsy It has been the 
expenence of those making mtra-utenne radium 
apphcations that certain types of biopsy section 
procedure so mutilate the cervical tissues in 
the region of the cervical canal that when the 
radium treatment time amves the external os 
is obscured, or the canal distorted Either of 
these two factors handicap the successful mtra- 
utenne radium treatment If at the time of 
the biopsy, the external os can be visuahzed, 
it would appear that this is the best time to use 
the dilator Should the planned treatment call 
for external irradiation before the local radium 
apphcation, then it will be necessary to repeat 
the dilatation procedure immediately b^ore 
the mtroduction of the mtra-utenne radium 
apphcator 

(5) In case there is a large fungating mass 
or deep crater ulcer at the site of the cervix, 
it will be impossible to use the dilator because 
the external os will not be visible It will be 
necessary to wait until these conditions have 
been so dtered by local or external irradiation, 
or following the removal of the overgrowth 
tissue by electrotherrmc methods, that the 
opening into the cervical canal is patent before 
attempting to introduce the dilator 

CONTRA-INDICATIONS 

(1) Severe infections which would prohibit 
immediate mtra-utenne irradiation 

(2) Thick cicatncial tissue encroachment 
upon the cervical canal, as exemplified by the 
following case 

The dilator had been introduced into the 
cervical canal and 24 hours later I attempted to 
remove it The dilator seemed to fit tlie canal 
very snugly and did not budge upon the gentle 
traction usually made upon the stnng attach- 
ment AXental perturbation was expenenced 
and I had visions of necessary surgical pro- 
dilator had become greatly swol- 
len but ii-as soft, so by a slow-motion, unscrew- 
ing procedure, the pessary was delivered with 
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satisfaction to all It had been fixed within 
the canal by a circiilar constnction This is one 
case probably in which forceful graduated 
dilatation by the use of metal dilators might 
have been advantageous, but such occurrences 
must be extremely rare The outcome was 
favorable and the radium application was made 
without further interruption 

SUMMARY 

(1) An economical and painless cervical 
canal dilator is brought to your attention 

(2) A techmc for dilatation of the cervical 
canal is descnbed which is non-traumatic 

(3) The method is practical as proven by me 
durmg several years of daily utilization 

224 7th Ave West 


A RADIOGRAPHIC DEVICE FOR THE 
ANTEROPOSTERIOR MENSURATION 
OF THE ETHMOIDS AND SPHENOIDS 

By S FINEMAN, M D M A , New York City 

Accurate information regarding the postenor 
extent of the ethmoids and sphenoids may be of 
considerable chmcal importance to the rhmol- 
ogist m the medical or surgical treatment of 


ject placed m the same plane as the part 
radiographed will be magnified on the roent 
genogram m the same relative degree as the 
part under exammation 
Figures 1, 2, and 3 illustrate a measuring 
device and the resulting roentgenogram. The 
ruler, as shown m these illustrations, is cut 
from a piece of one-sixteenth or one-eighth 
mch of lead and is notched in centimeters. 
This lead ruler is then tacked on to a ship of 
wood, which, m turn, is tacked on to another 
narrow strip of one-sixteenth mch lead at 
nght-angles to the ruler This second stnp 
of lead IS inserted at the upper end into the 
clamp of a head mirror band, as shown m 
Figure 2 The end of the lead strip is shaped 
around a small ball beanng, so that it can be 
grasped firmly by the clampmg device of the 
head mirror band 

The lower end of the lead strip can be shaped 
to fit under the patient’s chm, where it can be 
held m place by a strip of adhesive plaster 
(Fig 2) 

Before adjustmg this measunng device to 
the patient’s head, nose, and chin, a narrow 
and thm strip of lead is molded to the patient s 
nose and is held m place with a stnp of ad 
hesive plaster This is for the purpose of out* 



these smuses To the best of the wnters 
knowledge, radiographic mensuration of these 

smuses is not being pra‘=ti^‘^ the 

The method here proposed is b^ed on 
well-known radiographic pnnaple, that an ob- 


hmng the profile of the nose on the roentgeno- 
gram (Fig 3) 

The sinus roentgenogram can then be made 
with the patient in the sitting or horizontal 
position In either case it is important to 
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adjust the patient’s head and lead ruler so 
that the thin edge of the ruler coinades with the 
mid-sagittal plane of the skull, and so that both 


the ethmoids or sphenoids is earned out as 
follows A celluloid ruler is placed on the 
roentgenogram so that it extends from the 



Fig 3 Shows the roentgenogram of the skull with the ruler m posiUon, and lead 
strip over the nose. The centimeters on the lead ruler and the cranial structures m 
the imd sagittal plane of the skull show practically the same magnification 


the nud-sagittal plane of the skull and flat 
surface of the r^er are parallel with the 
film This avoids distortion of the ruler and 
of the skull structures on the roentgenogram 
and assures similar enlargement of the ruler 
and of the cranial structures which he in the 
mid-sagittal plane of the skull If the roent- 
genogram is made with the patient in the up- 
right position, the weight of the device is suffi- 
aent to maintain its position in the imd- 
sagittal plane In the honzontal position, 
small blocks of wood of suitable height can be 
used to support the lower end of the ruler at 
the proper level 

After the roentgenogram is obtained the 
determination of the anteropostenor depth of 


tip of the nose to the smus to be measured 
The distance between these two points is 
noted The celluloid ruler is then superim- 
posed over the shadow of the lead ruler on the 
roentgenogram, on which this distance is read 
off directly in centimeters or fractions of a 
centimeter, as shown by the magnified centi- 
meters on the lead ruler 
For clinical purposes the ethmoid cells and 
sphenoids can be considered as lying practically 
in the mid sagittal plane of the skull The 
magmfication of these structures on the roent- 
genogram IS within practical limits, the same 
as the magnification of the lead ruler 

133 East 58th Street 



LEON J MENVILLE, MD,£f»/or 
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GROUP HOSPITALIZATION INSURANCE 

THE STATUS OF RADIOLOGISTS IN RELATION TO THIS TYPE OF HOSPITAL PRACTICE 


The majontv of physicians in this country 
are well aware that one of the major problems 
facing them to-day is the attempted inclusion 
of the professional services of some of them in 
and as a part of the hospital benefits of group 
hospitalization plans The services of radi- 
ologists have been included m the group hospi- 
talization insurance plans of Cleveland for 
some three years and of New York for some 
two years Smce these hospitalization m- 
surance plans are under lay control and smce 
corporations cannot practise medicme, the 
imphcation is that radiology is a hospital and 
not a medical procedure Fortunately, in most 
communities, the weight of opinion of the 
organized medical profession has been sufB- 
cient to persuade persons interested to exclude 
radiology and other forms of medical practice 
from these plans In this connection, it is 
noteworthy that the first and oldest successful 
group hospitahzation plan, namely, the Baylor 
Plan, never has had radiology amongst its 
benefits 

Withm recent months there have been two 
encouraging developments The first of these 
IS the establishment of the Alameda County 
Group Hospitalization Plan, wherem radiology 
IS provided to subscribers, but is provided on a 
legal and ethical basis In this plan the 
Association indemnifies the subscnber to pay 
his radiologist for such services as are necessary 
while the subscnber is hospitalized In this 
the patient personally pays the 


Soaety of North Amenca, and especially to the 
members resident m New York City and Cleve 
land We beheve that the Counselors of these 
two districts should bnng these unportant 
developments to the attention of all radiolo- 
gists m their respective distncts to the end 
that the vanous county medical societies lo- 
cated therem be notified Following this 
notification, the Executive Committees of those 
county medical societies should be requested to 
approach the hospital authorities to the end 
t^t the existmg evil situation be corrected 
The exact wordmg of the Alameda County 
Medical Society Hospitahzation Pohcy can be 
secured by wntmg the Secretary, care of the 
Samuel Memtt Hospital, Oakland, California, 
the details of the Memphis Hospitahzabon 
Pohcy revision can be secured from the 
Secretary, the Shelby County Medical Societj, 
Memphis, Tennessee 

L Henry Garland, M D 


COMMUNICATIONS 

Nov 30, 193d 

Dr E J Bertm, 

Philadelphia, Pa. 

Dear Doctor Bertm 

The phenomenon descnbed as "pneunio- 
thorax m the newborn” ’ has undoubtedly been 

as 


manner me patient persommy observed by numerous ra^olo^sts who, 

physician (that is, the radiologist) who provides myself, have not considered it to be sum 
the x-ray services, thereby complying wim me 


law, and helpmg mduectly to uphold the status 
of radiology Secondly, me Group Hospitaliza- 
tion Plan of Memphis, which formerly mcluded 
discounts for x-ray work, now excludes such 
as bemg contrary to the ethics of the American 
Medical Association and contrary to sound 
medical practice This revision was seemed by 
the constructive co-operative efforts of the local 

county medical soaety 

These facts are bemg brought to the atten- 
tion of all the members of the Radiological 


etiology Upon first consideration, the mter 
pretation seems to be that of mmunal pneumo 
thorax, but me perplexmg mcongruity of a 
history of normal delivery, no attendant dys 
pnea or cyanosis, or other respiratory em- 
barrassment, and an absence of physical signs 
are mainly mstrnmental m the reluctance to 
diagnose this "sign” as unqualifiedly due to 
pneumomorax Alany of the cases encoun- 
tered by the writer were observed in the routine 


* Paper cntillcd Pneumothorax m the Newborn by 
E J Berlin Radiology November 1930, 27, SSI 
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chest examination for so-termed enlarged 
thymus It is not my mtent to question the 
diagnosis of pneumothorax m most of the 
cases reported, but merely to detenrune 
whether the mere existence of a penpheral pul- 
momc stop of radiolucency could not be simu- 
lated by other conditions, m heu of pneumo- 
thorax Smce this sign is not an irdrequent 
findmg, is it not possible, or probable, that 
whenever mcomplete inflation of the lungs of 
the newborn occurs, this appearance might 
be present, and under certain circumstances 
be somewhat different m roentgen appearance 
from true atelectasis? The modus operaiidt 
could be deficient thoraac contraction, with 
relatively greater dimmution m size of pul- 
momc structure, causmg an exaggeration m 
width of the normal potenfaal pleural space 
Agam, the converse might apply, namely, m- 
complete expansion of the lungs The rather 
high mcidence of this phenomenon, and par- 
ticularly its bflateral appearance, seems rather 
mcredible if resultant of ruptured pleura and 
spontaneous pneumothorax This is especially 
true m cases presentmg no symptoms or signs 
Smce other serous cavities, viz , articular space 
of knee and shoulder, have been roentgeno- 
graphically demonstrated without injection of 
air, under ideal conditions, is it not possible 
tliat this appearance m the newborn is vis- 
uahzed pleural space without mtroduction of 
air, its demonstration bemg enhanced by 
narrow chest, mcomplete expansion of lungs, 
and comcidental exposure made at the ex- 
treme expiratory phase of respiration, as is 
frequently the case with the infant crymg? 
The frequent association of strangulabon by 
tile umbihcal cord, as reported by another 
autljor, would certamly suggest an etiologic 
factor of mcomplete rather than excessive 
pulraomc expansion, with pleural rupture 
and ensuing pneumotliorax Of some seem- 
ing import IS the fact that there is more fre- 
quent and greater mvolvement of the nght 
side, altliough bilateral involvement is com- 
mon This might be ex^plamed upon the 
basis of insufflation of mucus, etc , mto the 
bronchial tree, and due to the unique angula- 
tion of tlie canna, more frequently to the nght 
Side, which mechanical factor might also be 
oscnbed to the rather common practice of 
plating infants upon their nght side Botli 
promulgations favor the incomplete pulmonic 
expansion theorem 

1 he assoeiatiou ol pleural exnidate and pneu- 
nioihorax is txiinmon, which, however, has not 


been demonstrated m the paper or noted by 
m 3 rself As explamed m your paper, the 
roentgenograms are not customanly obtamed 
with the infant m the erect position and a mim- 
mal amount of free pleural flmd might readily 
be overlooked or masked m the recumbent 
posture Further studies with the examma- 
tion made m the erect position may clarify 
this discrepancy The infrequency of pleural 
infection, assummg the pneumothorax etiology, 
is not evidence pro or con, for the paucity of 
bactenal mvasion of the lungs at this age is 
notable In some of the cases presented, 
and m the wnter’s own experience, no classical 
roentgenographic signs of pneumothorax were 
definable, but agam, this could be explamed 
m the counterbalance of shghtly mcreased 
mtrapleural pressure, and opposmg elastic 
recoil of the pulmonic structure. It might 
be added that, m certam instances, an m- 
ordmately rapid disappearance of this phe- 
nomenon occurred, wluch seems mcompatible 
with absorption of pleural air 
In condudmg, further study of this mterest- 
mg phenomenon will attest to the vahdity of 
this sign as pathognomomc of pneumothorax, 
or demonstrate whether other factors might 
simulate this appearance I wish to comphment 
you. Dr Bertm, on your excellent presenta- 
tion, and to concur with you m regard to the al- 
leged artefact as productive of this sign 
With kmdest regards, 
Smeerely, 

William R Stecher, M D 


January 6, 1937 

Dr Wilham R Steelier, 

Easton, Pa 

Dear Doctor Stecher 

I want to thank you for the very thorough 
discussion of my paper on “Pneumothorax m 
the Newborn,” which I presented to the Radio 
logical Society 

In that discussion you offered as an objec 
tion to the occurrence of pneumothorax, tlie 
fact that sev'eral of the cases occurred after 
“normal dehvery ” I am satisfied that under 
certain conditions tliere is sufficient pressure 
and force exerted on the fetus during many so- 
called normal deliveries” to rupture an alveo- 
lus after air has entered the lungs, especiallv 
in the presence of obstruction in the pharynx, 
larynx, or bronchus, even though tlie obstruc 
tion be only temporary The pressure exerted 
dunng active labor has been estimated by 
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vanous authonties as being between thirty 
and sixty pounds per square mch of surface 

The degree of cyanosis or other evidences of 
respiratory embarrassment would naturally be 
dependent upon the amount of air m the pleural 
cavity, and upon the presence or absence of 
displacement of the heart and mediastinal 
structures We have seen this beautifully il- 
lustrated on numerous occasions in adults with 
pneumothorax 

I cannot subscribe to your explanation of the 
appearances obtained in our cases as being due 
to an exaggeration in the width of the normal 
potential pleural space If we admit of the 
presence of a demonstrable space, we should 
not refer to it as bemg potential I am sure 
that the cases which we presented chd not con- 
fuse potential with actual pleural spaces, and 
if the chest failed to contract as you suggest, 

I am sure that the lung and visceral pleura could 
not recede from the chest and panetal pleura 
unless some substance (such as air in our cases) 
entered the pleural cavity One gets the im- 
pression from your explanation that a vacuum 
occurs m the pleural cavity, which, of course, is 
qmte impossible Before buth and in the stdl- 
bom there is no visible pleural space This, 
then, is a true potential pleural cavity and is 
kept so by contraction of the chest wall and 
elevation of the diaphragm, and remains in 
this condition untd some substance, such as 
air, finds its way between the two pleural layers 
Our cases illustrate an actual and not a poten- 
tial pleural space I feel sure that after con- 
sideration of these few remarks, and a review 
of your discussion, you wiU see how made- 
quately you explam the phenomenon and ap- 
pearances which we illustrated in the seven 
cases presented m our paper 

Let me again thank you for your lengthy 
and mterestmg discussion Hopmg that some 
keenly observing obstetrician may detect defi- 
mtely the manner m which this fascmatmg, 
if not important, condition is produced, by 
careful observation of the newborn during and 
immediately after even so-called "normal 
dehvenes,” I remam. 

Very truly yours, 

E J Bertin, jM D 

DISCUSSION^ 

Dr Philip J Hodes (Philadelphia) The 
importance of this subject is self-evident and 

1 dTscussiod of Dr Bertin s paper after its reading 
at the Cmcinnati meeting 


we feel that Dr Bertm has done justice to it 
One pitfall m diagnosis of pneumothorax in 
the newborn child ments further discussion 
Sometimes m holdmg the child for chest 
exammation, the skm on the chest may be 
accidentally folded on itself The roentgen 
manifestation of this artefact has been con 
fused with pneumothorax In order to sabsfj 
ourselves that folds of the skm could sunulate 
pneumothorax roentgenographically, we made 
roentgenograms of the chest of health) m 
fants Followmg these routme exposures, the 
skin was dehberately folded and roentgen 
changes similar to those of pneumothorax were 
produced 

While pneumothorax m newborns un 
doubedly does occur, the possibdity of this 
artefact as a source of error must, consequenth, 
be kept in mmd 

Dr E j Bertin (closing) I agree with 
you that caution must be used m makmg a 
diagnosis of pneumothorax You ha\e pointed 
out and illustrated with lantern shdes, an ap 
pearance which might possibly be mistaken 
for pneumothorax, but on close inspection defi 
nite evidence of pressure effect could be seen 
Either the outlme of the upper arm or the 
fingers of a nurse or assistant were clearly 
visible in your illustrations 

We also have seen these pressure effects many 
times, not only in infants, but also m children 
and adults, but we have had httle or no diffi 
culty m recognizing them, especially because 
both of these structures contain bone Besides, 
the convexity of the pleural margm m pneu 
mothorax as contrasted with the straight or 
concave outhne with the arm or fingers present, 
renders the differentiation quite easy Wc 
made numerous films after folding the skin 
in vanous areas on the front and back of the 
chests of infants, fixing the folds wth adhesive 
plaster, but the appearances obtamed could not 
be confused with those illustrated by our cases 


TEXAS RADIOLOGICAL SOCIETY 

The Twenty-fourth Annual Meeting of the 
Texas Radiological Soaety was held at Abilene, 
Texas, on Jan 16, 1937 

The following papers were presented 
Professional and Economic Problems of the 
Radiologist Ch.\rles L Martlv, M D , 
Dallas 
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Discussion opened by W S Hamilton, 
M D , San Antonio 

The Need for a Broader Clinical Outlook by 
the Radiologists J W Cathcart. M D ,C H 
Mason, M D , and L O Dutton, M D , El 
Paso 

Discussion opened by Dalton Richardson, 
M D , Austin 

Hypertrophic Arthritis Palmer E Wigby, 
M D , Dallas 

Discussion opened by M H Glover, M D , 
Wichita Falls 

Breast Radiography GDC arlson, AI D , 
Dallas 

Discussion opened by Davis Spangler, 
M D , Dallas 

Diagnostic Bone Tumor Chnic Leon J 
Menville, M D , New Orleans, La 

Discussion opened by R T Wilson, M D , 
Austin 

The Saturation Method of X-rav Treatment 
Tom B Bond, M D , Fort Worth 

Discussion opened by R H AIillwee, M D , 
Dallas 

Symposium X-ray Therapy in Inflammatory 
Conditions 

X-ray Treatment in Acute Infections 
James D Wilson, M D , Lubbock 

Discussion opened by Rov G Giles, M D , 
Temple 

X-ray Treatment in Gas Bacillus Infection 
J J Faust, M D , Tyler 

Discussion opened by W G McDeed, AI D , 
Houston 

X ray Treatment m Bronchopneumonia 
Jerome H Smith, AI D , and F T McIntire, 
Al D , San Angelo 

Discussion opened by Erle D Seller, 
AI D , Abilene 

X-ray Treatment m Lobar Pneumonia E 
V Powell AI D , Temple 

Discussion opened by L R Talley, AI D , 
Temple 

X-ray Treatment in Alastoiditis C F 
Cr AIN, AI D , Corpus Chnsti 

Discussion opened b> J AI Sloan, AI D , 
Corpus Chnsti 


ANNOUNCEMENTS 

riRS'l INI ERNATIONAL CONFERENCE 
ON FEVER THERAPY 

The First International Conference on Fever 
Iherap} mil hold its sessions on Alarch 29 


30, and 31, 1937, at the College of Physicians 
and Surgeons, Columbia University, New 
York City Please note that the dates have 
been changed from those previously sent for 
pubhcation and to be found in Radiology, 
September, 1936, p 375 


THE AAIERICAN PUBLIC HEALTH 
ASSOCIATION’S SIXTY-SIXTH ANNUAL 
AIEETING 

The Amencan Pubhc Health Association 
announces that its Sixty-sixth Annual Meetmg 
will be held in New York City, Oct 5-8, 
1937 

A large Eastern membership will receive 
that information with satisfaction Not smce 
1921 has the Associabon met m the world’s 
greatest city 

The SLAth-fifty Annual Meetmg took place 
m New Orleans m October It attracted an 
attendance of 1,650 health authonties repre- 
sentmg 45 States, Canada, Cuba, Alexico and 
nine other foreign countnes The officers of 
the Association are rermndmg themselves of 
this registration m a State where the member- 
ship numbers less than 100 and asking them- 
selves what the registration will be m New York 
City where the membership counts up to nearly 
500 within the city hmits alone An overnight’s 
nde will enable more than one-half of the As- 
sociation’s 5,000 members to attend the con- 
A'ention 

The National Organization for Pubhc Health 
Nursing will meet with the Amencan Pubhc 
Health Association in 1937 for the first time 
This large and important organization is ex- 
pected to add another thousand to the regis- 
tration lists 

The following related societies will meet 
with the Association as usual 

The Amencan Association of School Physi- 
cians 

International Society of Medical Health 
Officers 

Conference of State Sanitary Engmeers 

Conference of State Laboratory Directors 

Association of Women m Pubhc Health 

Delta Omega. 

Dr Reginald AI Atwater is the Executive 
Secretary of tlie Association, and the head- 
quarters offices are at 50 West 50th Street. 
New York City 
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vanous authonties as being between thirty 
and sixty pounds per square inch of surface 
The degree of cyanosis or other evidences of 
respiratory embarrassment would naturally be 
dependent upon the amount of air m the pleural 
cavity, and upon the presence or absence of 
displacement of the heart and mediastmal 
structures We have seen this beautifully d- 
lustrated on numerous occasions m adults with 
pneumothorax 

I caimot subscnbe to your explanation of the 
appearances obtained m our cases as bemg due 
to an exaggeration m the width of the normal 
potential pleural space If we admit of the 
presence of a demonstrable space, we should 
not refer to it as being potential I am sure 
that the cases which we presented did not con- 
fuse potential with actual pleural spaces, and 
if the chest failed to contract as you suggest, 
I am sure that the lung and visceral pleura could 
not recede from the chest and panetal pleura 
unless some substance (such as air m our cases) 
entered the pleural cavity One gets the im- 
pression from your explanation that a vacuum 
occurs in the pleural cavity, which, of course, is 
quite impossible Before birth and in the still- 
born there is no visible pleural space This, 
then, is a true potential pleural cavity and is 
kept so by contraction of the chest wall and 
elevation of the diaphragm, and remains m 
this condition until some substance, such as 
air, finds its way between the two pleural layers 
Our cases dlustrate an actual and not a poten- 
tial pleural space I feel sure that after con- 
sideration of these few remarks, and a review 
of your discussion, you wiU see how inade- 
quately you explam the phenomenon and ap- 
pearances which we illustrated m the seven 
cases presented m our paper 

Let me again thank you for your lengthy 
and interestmg discussion Hoping that some 
keenly observing obstetrician may detect defi- 
mtely the m ann er m which this fascmatmg, 
if not important, condition is produced, by 
careful observation of the newborn during and 
immediately after even so-called "normal 
dehvenes,” I remam. 

Very truly yours, 

E J Bertir, M D 

discussion' 

Dr Philip J Hodes (Philadelphia) The 
importance of this subject is self-evident and 

~ 1 Discussion of Dr Berlin s paper after its reading 
at the Cmcmnati meeting 


we feel that Dr Bertin has done justice to it 
One pitfall m diagnosis of pneumothorax m 
the newborn child merits further discussion 
Sometimes in holding the child for chest 
exammation, the skm on the chest ma) be 
accidentally folded on itself The roentgen 
manifestation of this artefact has been con 
fused with pneumothorax In order to satisf) 
ourselves that folds of the skin could simulate 
pneumothorax roentgenographicallv, we made 
roentgenograms of the chest of healthy m 
fants Following these routine exposures, the 
skm was dehberately folded and roentgen 
changes smular to those of pneumothorax were 
produced 

While pneumothorax m newborns un 
doubedly does occur, the possibility of this 
artefact as a source of error must, consequently, 
be kept in mind 

Dr E j Bertin (closmg) I agree with 
you that caution must be used m makmg a 
diagnosis of pneumothorax You have pomted 
out and illustrated with lantern shdes, an ap 
pearance which might possibly be mistaken 
for pneumothorax, but on close inspecbon defi 
mte evidence of pressure effect could be seen 
Either the outline of the upper arm or the 
fingers of a nurse or assistant were clearly 
visible m your illustrations 

We also have seen these pressure effects many 
times, not only in infants, but also in children 
and adults, but we have had httle or no diffi 
culty m recognizing them, especially because 
both of these structures contam bone Besides, 
the convexity of the pleural margin m pneu 
mothorax as contrasted with the straight or 
concave outhne with the arm or fingers present, 
renders the differentiation quite easy 
made numerous films after folding the skm 
m vanous areas on the front and back of the 
chests of infants, fixing the folds with adhesive 
plaster, but the appearances obtained could not 
be confused with those illustrated by our cases 


TEXAS RADIOLOGICAL SOCIETY 
The Twenty-fourth Annual Meeting of the 
Texas Radiological Society was held at Abilene, 
Texas, on Jan 16, 1937 
The following papers were presented 
Professional and Economic Problems of the 
Radiologist Charles L AIartlv, ^I k* > 
Dallas 
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Discussion opened by W S Hamilton, 
M D , San Antonio 

The Need for a Broader Clinical Outlook by 
the Radiologists J W Cathcart, M D , C H 
Mason, M D , and L O Dutton, M D , El 
Paso 

Discussion opiened by Dalton Richardson, 
M D , Austin 

Hypertrophic Arthritis Palmer E Wigby, 
M D , Dallas 

Discussion opened by M H Glover, M D , 
Wichita Falls 

Breast Radiography G D Carlson, MD, 
Dallas 

Discussion opened by Davis Spangler, 
M D , Dallas 

Diagnostic Bone Tumor dime Leon J 
Menville, M D , New Orleans, La 

Discussion opened by R T Wilson, M D , 
Austm 

The Saturation Method of X-ray Treatment 
Tom B Bond, M D , Fort Worth 

Discussion opened by R H Millwee, M D , 
Dallas 

Symposium X-ray Therapy in Inflammatory 
Conditions 

X-ray Treatment in Acute Infections 
James D Wilson, M D , Lubbock 
Discussion opened by Roy G Giles, M D , 
Temple 

X-ray Treatment in Gas Bacillus Infection 
J J Faust, M D , Tyler 
Discussion opened by W G McDeed, jM D , 
Houston 

X ray Treatment in Bronchopneumonia 
Jerome H Smith, M D , and F T McIntire, 
^I D , San Angelo 

Discussion opened by Erle D Seller, 
M D , Abilene 

X-ray Treatment in Lobar Pneumonia E 
V Powell M D , Temple 

Discussion opened by L R Talley, M D , 
Temple 

X ray Treatment in Mastoiditis C F 
Grain, M D , Corpus Clinsti 
Discussion opened by J M Sloan, AI D , 
Corpus Chnsti 


ANNOUNCEMENTS 

FIRST INI ERNATIONAL CONFERENCE 
ON FEVER THERAPY 

Hn. First International Conference on Fe\er 
Iherapj will hold its sessions on March 29 


30, and 31, 1937, at the College of Physicians 
and Surgeons, Columbia Umversity, New 
York City Please note that the dates have 
been changed from those previously sent for 
pubhcation and to be found m Radiology, 
September, 1936, p 375 


THE AAIERICAN PUBLIC HEALTH 
ASSOCIATION’S SIXTY-SIXTH ANNUAL 
MEETING 

The Aunencan Public Health Association 
announces that its Si\ty-si\th Annual Meetmg 
Avdl be held in New York City, Oct 5-8, 
1937 

A large Eastern membership ivill receive 
that information with satisfaction Not since 
1921 has the Association met m the world's 
greatest city 

The Sixth-fifty Annual Meeting took place 
m New Orleans m October It attracted an 
attendance of 1,650 health authonties repre- 
senting 45 States, Canada, Cuba, Me-xico and 
nine other foreign countries The officers of 
the Association are reminding themselves of 
this registration m a State where the member- 
ship numbers less than 100 and asking them- 
selves Avhat the registrabon vnll be in New York 
City where the membership counts up to nearly 
500 wthin the city limits alone An overnight’s 
nde will enable more than one-half of the As- 
sociation’s 5,000 members to attend the con- 
A'ention 

The National Organization for Public Health 
Nursing will meet with the American Pubhc 
Health Association in 1937 for the first time 
This large and important orgamzation is ex- 
pected to add another thousand to tlie regis- 
tration lists 

The following related societies will meet 
with the Association as usual 

The American Association of School Physi- 
cians 

International Society of Medical Health 
Officers 

Conference of State Sanitary Engmeers 

Conference of State Laboratory Directors 

Association of Women in Public Health 

Delta Omega 

Reginald AI Atwater is the Executive 
Secretarj' of the Association, and the head- 
quarters offices are at 50 West 50th Street. 
New York City 
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“Medico-legal Aspects of Fractures ” 
By Edward Adams, M D , LL Col U S 
Army, M R C A volume of 168 pages, 62 
drawmgs, and one anatomical chart Bound 
m maroon buckram Published by “The 
New York Physician,” New York City, 1936 
Pnce, $2 00 

This book, written by a distmguished New 
York surgeon, is an endeavor to be of service 
to the medical expert witness and to the lawyer 
who has to try bone injury cases, and m that 
respect the book is a decided success It is 
sure to become mvaluable to those who are try- 
mg to estimate the degree of disabihty and to 
determme the percentage of permanent mca- 
pacity which is hable to remam as the end- 
result m fracture cases 

As radiologists, we are frequently called upon 
to estimate the amount of permanent disability 
which IS liable to occur m the end-result m 
fractures These requests are becommg more 
frequent m the instances m which we appear be- 
fore Industnal Co mmis sions, and with the m- 
formation to be gathered from this book we will 
be much better prepared to make these esti- 
mates m a manner to the satisfaction of aU con- 
cerned 

The discussion of the various fractures, their 
causes, comphcations, and manner of repair is 
lucid and dlimunatmg and defimtely lays the 
foundation for a better appreciation of the im- 
portance of a knowledge of traumatic bone in- 
juries 

Dr Fred H Albee, the well-known bone sur- 
geon, wrote a Foreword m this book and says 


m part “Many pomts m this book are so well 
taken as to invite comment Everyone with 
any expenence m compensabon cases knows 
how widely physiaans testifymg in the same 
case may differ in their estimate of the dis 
abihty These physicians may be honest and 
more or less competent m their opmions, but 
they are not usmg the same measuring shck 
They are lookmg at thmgs from different pomts 
of view The establishment of ‘common 
ground' by offermg practical standards such as 
the author presents for measurmg disabihty is, 
therefore, most timely, and should do much to 
ehmmate these annoymg discrepanmes of 
opimon which make matters exceethngly diffi 
cult for the court ” 

A glossary of medical terms of 19 pages is 
mcluded, evidently for the benefit of attorneys, 
and to obviate the need for frequent reference 
to the medical dictionaiy 

The importance of the roentgenographic 
examination is stressed and thoroughly dis 
cussed An entire chapter is devoted to this 
subject and more than a hundred legal decisions 
and references are cited 

This book IS almost a sitie qua non for those 
who treat a considerable number of fractures, 
particularly m mdustnal practice, as well as for 
those who are called m consultation m such 
cases It should be extremely useful to those 
helpmg to adjudicate and evaluate personal 
mjury, as well as to lawyers and the referees 
and exammers of Industnal Commissions 
The format, paper, and type are good Ex- 
cept for a few errors m mdexing which are of 
minor importance, the composition is good 
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BOOK REVIEW 


“fifeDICO-LEGAL ASPECTS OF FRACTURES ” 
By Edward Adams, M D , Lt Col U S 
Army, M R C A volume of 16S pages, 62 
drawmgs, and one anatomical chart Bound 
m maroon buckram Pubhshed by “The 
New York Physician,” New York City, 1936 
Pnce, $2 00 

This book, written by a distinguished New 
York surgeon, is an endeavor to be of service 
to the medical expert witness and to the lawyer 
who has to try bone injury cases, and m that 
respect the book is a decided success It is 
sure to become mvaluable to those who are try- 
ing to estunate the degree of disabdity and to 
determme the percentage of permanent mca- 
pacity which is liable to remain as the end- 
result m fracture cases 

As radiologists, we are frequently called upon 
to estimate the amount of permanent disabihty 
which IS hable to occur m the end-result m 
fractures These requests are becommg more 
frequent m the instances m which we appear be- 
fore Industnal Commissions, and with the m- 
formation to be gathered from this book we will 
be much better prepared to make these esti- 
mates m a manner to the satisfaction of all con- 
cerned 

The discussion of the various fractures, their 
causes, complications, and manner of repair is 
lucid and lUummating and defimtely lays the 
foundation for a better appreciation of the im- 
portance of a knowledge of traumatic bone in- 
juries 

Dr Fred H Albee, the well-known bone sur- 
geon, wrote a Foreword in this book and says 


m part “Many pomts m this book are so well 
taken as to invite comment Everyone mth 
any expenence m compensabon cases knows 
how widely physiaans testifymg m the same 
case may differ m them estunate of the dis 
abdity These physiaans may be honest and 
more or less competent m their opmions, but 
they are not usmg the same measurmg sbcL 
They are lookmg at thmgs from different pomts 
of view The establishment of ‘common 
ground' by offering practical standards such as 
the author presents for measurmg disabihty is, 
therefore, most timely, and should do mmi to 
ehmmate these annoying discrepancies of 
opmion which make matters exceedmgly diffi 
cult for the court ” 

A glossary of medical terms of 19 pages is 
mcluded, evidently for the benefit of attorneys, 
and to obviate the need for frequent reference 
to the medical dicbonary 
The importance of the roentgenographic 
exammation is stressed and thoroughly dis 
cussed An entire chapter is devoted to this 
subject and more than a hundred legal decisions 
and references are ated 
This book IS almost a siwtf qua non for those 
who treat a considerable number of fractures, 
particularly m industrial practice, as well as for 
those who are called m consultation m such 
cases It should be extremely useful to those 
helpmg to adjudicate and evaluate personal 
mjury, as well as to lawyers and the referees 
and exammers of Industnal Commissions 
The format, paper, and type are good Ex 
cept for a few errors m mdeving which are of 
rumor importance, the composition is good 
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GRENZ RAYS 

The Techmc of Grenz ray Therapy m Nevus Flam- 
meus F Kalz Strahlentherapie, 1936, 57, 610 
Dunng the last few years the author has seen 49 
cases of nevus flammeus 31 of those were fully treated 
and observed, three are stdl under treatment, and the 
others could not be traced Technic Smgle doses of 
from 800 to 1,100 r, 12 5 kv , 7 cm F S D , 15 ma , 
H V L m Al, 0 026 mm , 1,990 r/mm , total doses of 
10,000-12,000 r The results were so encouraging that 
the author recommends Grenz ray therapy m nevus 
flammeus as the best therapy available to-day 

Ernst A Pohle, M D , Ph D 

GYNECOLOGY AND OBSTETRICS 

Relaxation of the Symphysis Pubis in Pregnancy 
Herbert Thoms Jour Am Med Assn , Apnl 18 
1936, 106, 1364-1366 

Studies of vanous observers have revealed that re- 
laxation of the symphysis begms m the first half of 
pregnancy, progresses but shghtly m the last three 
months, and that retrogression begns immediately 
foUowmg delivery and is usually completed by the end 
of from three to five months There is no essential 
difference between the behavior of the pelvic articula 
tiODS m pnmiparas and m multiparas 

The author studied roentgenographically 100 pnrai- 
parous women at different stages of pregnancy, and 
presents his findmgs m a table showmg the vanations 
m width observed In the first half of pregnancy the 
minmiura spread was 0 2 cm and the maxmium 0 6 cm , 
in the second half the mmimum was 0 3 cm and the 
maximum 1 centimeter No relationship between the 
amount of symphyseal relaxation and the pelvic type 
was apparent 

There is no doubt but that pelvic mstability mcident 
to pregnancy changes m the pelvic jomts and asso- 
ciated with symptoms of discomfort is far more com- 
mon than is usually supposed These symptoms may 
include pain in the symphyseal regon, backache and 
locahzed pain m one or both sacro-ihac jomts, and diffi- 
culty m normal locomotion One case is reported in 
which such pelvic instability assumed major proportions 
Charles G Sutherland M B (Tor ) 


The Indications for Radiation Therapj and Opera- 
tion m Utenne Fibroid C Becliri Strahlenthera- 
pie 1030 56, MO 

Thu author outlines brictlj the indications and 
contra indications for radiation thcrapj of utermc 
fibroid Provided thi dugnosis is correct, roentgen 
thcrapj giie-s good results regardless of shape and size 
of fibroid and age of the patient Determinations of 
the size of the tumor e\cry ught da>s after treatment 
has Ixrcn started is a x aluablc diagnostic aid If meno- 
pausal sgnptoins appear, particularlj hot flashes and 


the bleedmg contmues, careful search for possible car- 
anoma of the fundus should be instituted 

Ernst A Pohle, M D , Ph D 


The Utero-salpmgogram as a Means of Differential 
Diagnosis m Gynecologcal Pathology George Lyford 
Jour Med , November, 1936, 17, 436-442 

Lyford points out that the immediate objection raised 
to the use of the utero-salpmgogram is its danger in 
produemg more or less senous complications to the 
pelvic pathology existing However, m 1,752 examina- 
tions he has encountered only two comphcations, one 
an intra abdommal pregnancy and the other a tivisted 
pedicle cyst Either of these conditions may have re- 
sulted from the exammation or may have been piuely 
coincidental However the jiercentage of comphca- 
tions is low and does not compare with the information 
It IS possible to obtain Results are dependent upon the 
abihty of the observer to interpret both the fluoro- 
scopic findings and the films The fluoroscopic examina- 
tion IS an extremely important portion of the pro- 
cedure One must consider the utero-salpmgogram as 
a laboratory procedure not to be used except as gvmg 
additional information when correlated with the other 
laboratory and clinical data 

W A SODBMAN, M D 


HAY FEVER 

Roentgen Therapy of Ha> Fever Laquem^re 
Strahlentherapie, 1936, 57, 70 

The author has seen some encouragng results m the 
treatment of hay fex er by roentgen rays The follow- 
ing technic proved satisfactory 150 kv , 3 mm Al, 30 
cm PSD, 150 r on the first and second days, to be re 
peated if necessary after five days, and 200 r after an- 
other five daj s if the condition of the patient requires it 
Total doses of 1 000 r have not been exceeded The eyes 
are covered with lead and the entire nose is in the field 
of exposure 

Ernst A Pohle, M D , Ph D 

HEART AND VASCULAR SYSTEM 

Right sided Aortic Arch (Situs luversus Arcus 
Aortae) D Exian Bedford and John Parkinson Brit- 
ish Jour Radiol , December 1936 5>, 776-798 

Right sided aortic arch results from persistence of 
the fourth right embrjonic arterial arch and the par 
tial suppression of the fourth left embryome arterial 
arch This condition represents a reversion to the avian 
type of aorta, and thus to the pattern normallv found 
lower in the xertebrate scale. 

Other congcmtal cardiac malformations, such as 
Fallot s tetralogy ma> be associated xvith nght-sided 
aoruc arch In uncomplicated eases the aorta arises 
nomdlj from the left xcntnclc, but if combmed with 
Fallot’s tetralogj, it arises from both xentndcs and lies 
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“HamER, A , and Brock, W Chrome Roentgen 
Injury of the Toes, Dorsum of the Foot, and 
Anterior Lower Thigh m a Radiologist 
Krebs, Care The New Roentgen and Radium 
Institute m Aarhus Denmark 
Kretschmer, Herman L and Squires, Faye H 
Pyelography of the Surgically Exposed 
Kidney 

Kreuzfuchs, Siegmund The Sunplest Aortic 
Measurement and its PHysiologico-clmical 
Significance 

LAQUEREifiRB Roentgen Therapy of Hay Fever 
Lev\ Hyman Atypical Roentgen Appearance 
of Pulmonary Infarction in Patients with 
Heart Failure 

LOdin, M , and MOllbr, O Changes m Teeth 
FoUowmg Protracted Fractional Roditgen 
Therapy 

L\ford, George The Utero-salpmgograra as a 
Means of Differential Diagnosis m Gyneco- 
logical Pathology 

McGinn, Sylvester and White Paul D 
Epipencardial Fat Its Non recognition a 
Common Cause of Error m X ray Measure- 
ment of Heart Size 

AIargraf C The Value of Roentgen Therapy 
m the Treatment of Puerperal Mastitis 
Marin A Radium Therapy m Angioma Planus 
Mathe\ Cornat, M R. External Irradiation 
with Roentgen Rays of 200 and 300 Kv as 
Initial Treatment m Carcinoma of the 
Cervix 

DU Mesnil de Rochemont R The Danger of 
Radiation Injunes 

MOller, O , with LOdin M jt auth 
Murdoch, J Stahbl E , and SnioNS, S 
Measurement of the Doses in Radium 
Therapy 

Naujoks H Intra uterme Fetal Injunes 
Nemenow M ,and Jugenburg A Further Ob- 
servations on Roentgen Therapy m Peptic 
Ulcer of the Stomach and Intestines Treated 
Accordmg to Our Method 
Nsu L and Neu V Studies of the Perraeabil- 
it> of Membranes of Human Skm and its 
Relation to the Effect of Roentgen Rays on 
Living Tissue 

Neu, V , xoUh Neu L jt auth 
Palmier! G G , and Paltrinieri G Effects 
of Radiation on the Cadaver (Radiotha- 
natology) 

Paltrinieri G see Palmieri G G , jt auth 
Parkinson John see Bedford D Evan jt 
auth 

Pellegrini Giuseppe and Facci-Tosatti 
Franco A Badiologic Study of the Heart 
m Abdominal Typhoid 


Pbrussia F Late Results of Radium Therapj 
of Cavernous Hemangioma m the Face of 
25i Children 

Pinner Max Pathogenesis of Tuberculosis 
-59 Rajewsky, B Investigations Regardmg the 
Problem of Radium Porsomug I — Tone 
Quantities of Radium Introduced mto the 
249 Human Body 

Renshaw, John F Lymphoblastoma of the 
Stomach Report of Case, with Especial 

248 Reference to the Gastroscopic Appearance 

247 Rypins, E L Neuroblastoma, from the Stand 

pomt of the Roentgenologist 
Sarasin, R Radiation Therapj of Mediastinal 

249 Diseases m Children 

ScHENCK, Samuel George Congemtal Cystic 
Disease of the Limgs A Chmco-palhological 
256 Study 

ScHiNZ, H R. Are the Operative Results m 
Caremoma of the Cervix Improved by Post 

247 operative Irradiation^ 
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are given weekly The enure course of treatments con- 
sists of 16 smgle sittings over a five-year period 
Patients with fever, cachexia, and those over 70 years 
of age are not suitable for this type of treatment 

Ernst A Pohle, M D , Ph D 


Atypical Roentgen Appearance of Pulmonary In- 
farcUon m Patients ivith Heart Failure Hyman Levy 
Am Jour Roentgenol and Rad Ther , May, 1936, 35, 
635-639 

In heart failure with pulmonary congesUon many 
more infarctions occur than are realized because of 
either the faUure to recogmze them c l i ni ca l ly or their 
atypical roentgen appearance The atypical situation 
and roentgen appearance are especially prone to be the 
case m pulmonary congestion, whereas the typical 
triangular density with the apex pointing to the hllum 
follows post operative emboli 

The infarct density may persist for months or years 
Two atypical cases are presented and the hterature re- 
viewed 

S M Atkins, M D 


Calcification of the Aortic Valve L Mmor Black- 
ford, Wllham W Bryan, and Emory D Hollar Jour 
Am Med Assn , July 4, 1936, 107, 18-21 

Calcification of the aorUc valve was reported by 
Cowper m 1700, the gross appearance bemg beautifully 
illustrated at that time Excellent descriptions were 
also recorded by Vieussens, m 1715, and Morgagni, m 
1769 Osier desenbed the condition in 1893 Interest 
in the subject was revived by a report of 42 cases 
observed at necropsy by Margohs, Ziellessen, and 
Barnes m 1931 The clmical aspects were discussed by 
Christian, in 1930 and 1931, who announced that Sos- 
nian had perfected a technic for denionstraUng the 
calcification by fluoroscopic observaUon The roent- 
genologic technic has since been described in detail 
by Sosman and Wosika (1933) To date, some fifty 
cases have been reported in the literature. The authors 
add one case in which calcificaUon of all cusps of the 
aortic valve liad been observed m fluoroscopic study 
and the findings were venfied by roentgenograms of 
the heart after necropsj 

CiiARi.ES G Sutherland M B (Tor ) 


Lpipcncardiul Fat Its Non rccogmuon a Common 
Cause of Error in X ray Measurement of Heart Size 
Sylvester McGinn and Paul D White Jour Am 
Med ilssn , July IS, 1936 107, 200, 201 
Much reliance is placed on x ray measurement of 
heart size provided eertain sources of error are recog 
nueal and taken into account The coiiimonest cause 
of error has been that of distortiou of the heart shadow 
by 111 iguilieation when the x ray tube is too close to 
the heart 1 liu> has beau largely corrected by the use 
of the 0 to 7 foot (2 iiieteTs) distance from the film to 
the target 

The slupc and position of the heart should always 


be considered, when malang measurements The 
presence of a triangle of epipencardial fat at the cardiac 
apex may cause an error m measurement. If this is 
mcluded m the transverse measurement, it may cause 
an abnormal increase m the so-called cardiothoracic 
ratio, » e , the transverse measurement of the “heart” 
shadow may exceed half the mtemal diameter of the 
chest 

When the pericardial diaphragmatic angle is not 
clearly outlmed and especially if it is obtuse, one may be 
suspicious of the presence of epipencardial fat Fluoro- 
scopic examination will often show two distmct shad- 
ows 

Charles G Sutherland, M B (Tor ) 

THE HIP JOINT 

Transitory Synovitis of the Hip Jomt m Childhood 
Jerome G Finder Jour Am Med Assn , July 4, 1936, 
107, 3-5 

Transitory synovitis of the hip jomt m childhood 
often remains unrecognized despite its relatively fre 
quent occurrence Usually the disease is erroneously 
diagnosed as tuberculosis of the hip Other terras 
employed to designate this disease are coxitis serosa 
seu simplex coxitis fugitive, coxitis ephemere, coxitis 
fugax, coxitis incertae causae and transitory arthntis of 
the hip jomt An underlying, non specific infective focus 
IS usually responsible Trauma resultmg from a faU, 
muscular stram (tap dancmg and track athletics), 
contagion (measles and scarlet fever) have been con- 
sidered factors A defimte syndrome of prodromal 
events for varymg penods of tune, followed by acute 
or insidious onset of limp pain mght cnes and rest- 
lessness with tenderness to pressure, limitation of 
hip motion, and positive Patrick and Trendelenburg 
signs, characterizes the disorder Roentgenograms 
are negative m their findmgs Treatment is essentially 
conservative , 

Charles G Sutherland M B (Tor ) 

INFLAAIMATORY DISEASES 

Roentgen Therapy of Inflammatory Disease G 
Chomiandanan Strahlentherapie 1936, 57, 187 

The author recommends the use of roentgen rays in 
the treatment of mflammatorj disease His results 
-are essentially the same as those reported m the 
literature Doses of from 10 to 30 per cent E D 
(150 kv 5 mm A1 or 0 5 mm Cu -f- 1 mm AI) are 
usually apphed 

Ernst A Pohle, M D Ph D 

THE KIDNEYS 

Pjt-Iographj of the Surgically Exposed Kidnej 
Herman L Kretschmer and Eaye H Squires Jour 
4ni Med Assn Julj IS, 1936 107, 205 

In the case reported a pre operative diagnosis of 
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somewhat to the nght of Its usual posiuon A nght- and subclavian artfenes, which producefuaforarresioiul 

sided aortic arch crosses the root of the nght lung, m- aortic widenmgs At a focal film distance of 60 cm 

stead of the left, and passes on the nght side of the the measurement obtamed by the new method is magm 
trachea and esophagus It may descend the nght side fied and distorted, and the corrected measurement can 
and cross the spme lower down On the other hand, it be readily deduced by subtractmg one-sixth of this 
may turn to the left behmd the trachea and esophagus, distance A focal film distance of 150 cm. requires a 

after archmg over the nght bronchus At this pomt subtraction of one fifteenth of the measured width, 

an ampullary dilatation or a diverticulum is formed The average diameter of the aorta at this site is from 30 

which pushes the trachea and esophagus forward and to 32 mm m males and from 28 to 30 mm m females, 

to the left The left subclavian artery and sometimes Contrary to former opmions the aorta is not narrowed 
the ductus arteriosus arises from this diverticulum as age mcreases for estimates obtamed reveal that at 
Below the level of the diverticulum the aorta may cross 20 years of age, the aortic width is two-thirds the 

gradually to the left or it may pass to the right and then transverse vertebral body segment at the level of 
return to the left to reach the aortic opemng m the the fifth thoracic vertebra, whereas at 70 years it is 
diaphragm equal to the vertebral body width 

Two anatomical types of nght-sided aorta have been The great importance from a physiologico-cluucal 
recognized by Krause, In both types the aortic arch concept, is the fact that the aorta under normal condi- 

develops from the fourth right arterial arch However, tions presents extremely shght variance, the mios- 

in the first type the proximal part of the left fourth urements for similar age sex, and height bemg very 
arch persists as part of the left subclavian artery, while constant, therefore, any aberrations are to be looked 
m the second type the distal portion of this arch forms upon with grave suspicion as mdicative of disease, 
an aortic diverticulum at the termination of the aortic Wiixtam R. Stbchkr, hLD 

arch, from which the left subclavian artery arises 

The radiological examination of nght-sided aortic 

arch in the anterior position shows absence of the left A Multiloculated Non syphihtic Aneurysm of the 
aortic knob with the presence of a right aortic knob or Aorta S Baumeyer Deutsche med Wchnschr 
a band like shadow m this region The visualized 1936, 62, 1369 

esophagus will be observed to be mdented and to the The author describes an aneurysm of the aorta whi 
left side of the arch In the right obhque position at found durmg roentgen serial fluoroscopic examma 

the level of the arch the visualized esophagus curves tions m a girl 21 years of age The chmeal eiammation 
sharply forward and hes m front of the arch and ^ Wassermann reaction was negative w 

diverticulum When no diverticulum is present the syphilis The roentgenogram showed a thm ra 
aorta may not pass behmd the esophagus, which there- opaque Ime m the upper border of the aneurysm co^ 
fore, IS not displaced In the left obhque position it is spondmg undoubtedly to calcium deposit The author 
observed that the aortic shadow m front of the trachea beheves that the etiology is to be found m a congemtal 
IS wider than normal The esophageal and tracheal defect of the blood vessel wall 
displacement is less evident The authors report eleven Ernst A Pohle, M D , 

cases of right sided arch and discuss the radiological 


features 

J N ANfi M D 

The Simplest Aortic Measurement and its Physio- 
logico-cluucal Significance Siegmund Kreuzfuchs 
Miinchen med Wchnschr April 24 1936, pp 681-683 

The author describes his most recent method of 
estimating the diameter of the aorta, and compares it 
to his earher and well known method Inasmuch as 
the trachea and esophagus on their left aspect he m the 
same sagittal plane as the bending margm of the con- 
tiguous aorta one can measure orthodiagraphically the 
horizontal distance from the most pronunent pomt 
along the left side of the aortic arch or knob, to the 
left tracheal margm This affords an exceedmgly 
simple and rehable estimate of the aortic diameter at 
tfiig level, which approximates the site of the branchmg 
off of the common carotid artery This measurement 
13 shghtly larger than the designated aortic-esophageal 
diameter as obtamed by the ongmal Kreuzfu^ 
method due to the disparity m aortic diameters at the 
respective levels of the juncture of the common carotid 


A Radiologic Study of the Heart m Abdominal 
Typhoid Giuseppe Pellegrmi and Franco Faca 
Tosatti Archivio dl R^diologia, 1936 12, 49-64. 

In thi3 study of 20 cases of typhoid, the authors used 
the method of Facci to measure the size of the heart 
and found that the size of the heart decreases 6 to 10 
per cent durmg the course of the disease due to a patho- 
logic state of the circulatory system which reduces the 
venous blood inflow to the heart 

E T Leddv M D 


Roentgen Therapy of Angina Pectons R Gdbert 
Strahlentherapie, 1936 57, 203 

The author states that radiation therapy m angina 
pectons offers defimte cluneal improvement.- m at least 
60 per cent of all cases High doses are to be avoided 
He uses two large areas over the chest and one postenor 
area about 400 sq cm (ISO kv , 0 7-1 mm Cu -f- 1 mm 
Al 50 cm F S D ) He starts m with a surface dose 
of 30 r m order to test the reaction of the patient and 
then increases this dose to 50 or 75 r Three sittings 
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lumen of the tube and interfere with drainage to such 
an extent that suppurative processes may mash the 
underlying disease The chief factor in the more fre- 
quent antemortem recognition of primary malignant 
growths in the air passages has been the more general 
employment of bronchoscopy m the diagnosis and treat- 
ment of chronic pulmonary diseases and the removal 
of tissue for microscopic examination 

Roentgenographic exammation revealed the presence 
of a lesion in 136 of the 140 cases reviewed m this senes 
In one case not recogmzed roentgenographically the 
tumor was situated in the trachea, in three others the 
lesion was situated in the lumen of a bronchus and 
examination failed to reveal the presence of the disease 
Charles G Sutherland, M B (Tor ) 


Congenital Cysts of the Lung from the Roentgeno- 
logic Viewpoint B R Kirklm Am Jour Roent- 
genol and Rad Ther, July, 1936, 36, 19-29 

Anatomically the cavities are either bronchial 
dilatations or cavities resembhng blebs lymg sub 
pleurally Betneen these extremes are all sorts of 
gradations and transition types They may or ma> 
not commumcatc ivith the bronchi be single or raul 
tiple contam air or fluid or both 
Ctimcally dyspnea, cyanosis cough, cardiac palpita 
tion, and (rarely) hemoptysis may occur, much de 
pends on their sire and location, and in the small cysts 
practically no symptoms may be present 
Roentgenologically the signs vary according to their 
content size number location, and the presence or 
absence of complications In most cases the more 
common diseases which they resemble such as bron 
ehicctasis abscess tuberculosis dermoid or hydatid 
cyst, must be diagnosed, but this condition considered 
The small multiple cysts and the larger single cyst 
should be more easily diagnosed correctly in view of 
the fine apparent non inflammatory walls 

S M Atkins M D 

LYMPHOGR A2s’ ULOMA 

Our Expenetict in the Treatment ot Lymphogranulo 
malosis W Baeiiseh Strahlentherapie 193(1 S6, 
541 

The author outlines bnelly his experience lu the 
treatment of Hodgkin s disease based on 33 ca^es seen 
during the period from 1935 to I'XIO and 55 cases ob- 
served during the period from 1931 to 1930 He de 
duces from these figures that there is an increase ui the 
oeeunreitce ot the dLsease although this might be e.\- 
plainexl parih In an miproieiiieiit in our diagnostic 
facilities Is to the etiology tile author fe-cls that 
Hodgkin s dise-ase is prob ihly a speaial lyiie of tubereu 
losH Radutioii therapy should be applieal as little as 
IWssiblc and only when ue-cessary to ke-ep the patiuU 
comfeirtahle the average dose per held is 150 r Ra 
dium is as edectne xs rtKiilgeii rays but se-ems suitable 
only for superfieui g! iiids The average duration of 
life ui the author s ceeses Was two years However 


some responded better to the treatment one hved 11, 
three lived 6 three hved 4, and three lived 3 years after 
the diagnosis had been made 

Ernst A Pohlb, M D, Pb D 

MASTITIS 

The Value of Roentgen Therapy m the Treatment of 
Puerperal MasUtis C Margraf Strahlentherapie 
1936, 57, 303 

The author relates his expenence w ith the treatment 
of puerperal mastitis by roentgen rays Technic 115 
r per sitting, 172 kv 0 5 mm Cu + 1 mm AI, 30 cm 
F S D , 48 6 r per minute This dose is repeated after 
48 hours, provided the first exposure did not bring 
complete relief 

The author’s matenal consisted of 245 cases, 127 
were treated conservatively and 118 patients were 
treated by roentgen rays Subtractmg those cases 
that were too far advanced for irradiation, the per- 
centage of cure without surgical mtervention amounted 
to 81 per cent It is important to treat the patients 
early that is within 34 hours after the first symptoms 
Ernst A Pohle, M D Ph D 

MEDIASTINAL DISEASES 

Radiation Therapy of Mediastinal Diseases in Chil- 
dren R Sarasm Strahlentherapie, 1036 57, 140 
The author gives an outlme of the dosage and technic 
used in the treatment of mediastinal diseases in children 
In hyperplasia of the thymus, 30 r every two to five 
day s are given The dose may be increased to from 50 
to so r Deep therapy technic is used, the total dose 
does not exceed 300 to 700 r In malignant tumors of 
the thymus 70 r are given daily over from two to font 
areas, depending on the age of the child A total dose 
of 5 000 r usually suffices to bnng about regression of 
the neoplasm In lymphosarcoma, 50 r are given daily 
and may be mcrcascd later to 150 r The blood picture 
has to be checked carefully In Hodgkin's disease 
treatments arc given once or twice daily 100-180 r per 
silting with total doses up to 3 500 r In lymphatic 
Icukunia, general body exposure sexmis to be the method 
of choice, from 8 to 15 r per sitting should not be e\- 
ce-eded The enlarged glands sometimes require local ex- 
posure of from 50 to 100 r every three days Enlarged 
tracheobronchial glands may respond to from 40 to 80 
r per sitting given twice we-ckly up to 1 500 r over a 
SIX to eight weeks’ period Pott s disease is treated 
with a similar technic In tuberculosis of the hilum 
glands as well as in mediastinal pleuruis roentgen 
therapy is contra indicated There are a number of 
lesions which might bo erroneously diaguosed medias 
tmal tumors as for instance congenital diseases of the 
heart idiopathic dilatation of the esophagus, cysts and 
e-ctopic lolie of the thyTOid gland Radium may also 
be Used but only in the form of tcle-cunethcrapy with 
one or more grams ot radium 

Eksst 4 Pohle M D Ph D 
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right renal tuberculosis was made without the benefit 
of ureteral catheterization or intravenous urography 
At operation the kidney appeared normal Ten 
centimeters of diodrast was mjected mto the unopened 
pelvis and a roentgenogram was made This showed 
findings mdicaUve of renal tuberculosis and all doubt 
about the propriety of nephrectomy ivas removed 
Charles G Sutherland M B (Tor ) 


dramage site This entity the author calls a high 
situated empyema ’’ Inasmuch as paracentesis aloiit 
IS rarely effectual, the author recommends early thora 
cotomy of the closed type which permits the lung apii 
to expand first Other advantages of the latter are 
the prevention of venous stasis and cyanosis, as oc 
casionally occurs when a pneumothorax is present 
preventing re-expansion of the lung 

William R Stechek, M D 


THE KNEE JOINT 


Roentgen Therapy of Extensive Penarthntis of the 
Knee Jomt G Hue and P Aime Strahlentherapie, 
1936, 57, 270 

The authors recommend the use of roentgen therapy 
m penarthntis of the knee jomt They have used it in 
over 300 cases and developed the followmg techmc 
They begm with 75-125 r (0 5 mm Cu + 1 mm Al, 
30-40 cm F S D ) and increase this slowly to 200-250 r 
per field One area is given per sittmg with a total of 
two lateral, one antenor and one postenor field The 
total dose amounts to from 1,500 to 2,700 r over four 
areas t e , 375 to 675 r per field The entire treatment 
takes three or four weeks, at least seven, but not more 
than twelve, sittmgs should be given A shght reaction 
sometimes occurs after the first exposure As a rule 
one senes of treatments sufficed m 6 per cent only of 
the cases was the second necessary Improvement 
should be noticeable after the fourth treatment Ap- 
pended roentgenograms show that, although the 
radiological findmgs were unchangfed after the treat- 
ment, the chnical improvement was most satisfactory 
Ernst A Pohle M D Ph D 

THE LUNGS 

Diagnosis and Treatment of Pleural Empyema 
Richard Goldhahn Munchen med Wchnschr Apnl 
24, 1936 pp 676-678 ' 

A bnef review of clmical signs and symptoms is 
given the author cautiomng ajfamst heavy percussion 
which migfht produce no ehented dullness due to em- 
pyema bemg pertrussed through Diagnosis is impera 
tive and fairly good sized encapsulated empyemas 
can be overlooked Roentgenograms are therefore 
essential particularly m localization of encapsulated 
mterlobar collections of flmd Another useful function 
of X ray exammation is the determination of whether or 


Congemtal Cystic Disease of the Lungs A Clini- 
co-pathological Study Samuel George Schenck. Am. 
Jour Roentgenol and Rad Ther May, 1936 35, 
604-629 

This disease is now an established clinical enUty 
readdy recognized durmg life. In infants and young 
children the prognosis is grave, m older patients 
thoracic surgery such as lobectomy offers hope. 

The symptomatology depends on the size of the 
cyst or cysts their location and whether or not they 
are infected Cough, dyspnea cyanosis and expectora 
tion are commonly found , fever malnutrition thoracic 
pam, hemoptysis weakness wheezmg anorexia pal 
pitation, and vomitmg may also occur When m- 
fection occurs suppurative symptoms naturally super 
vene Some patients may have no symptoms at all. 

Roentgenologically, if the cyst be sohtary and fluid 
containmg it is an ovoid opaque area m the parenchyina 
of the lung and remains unchanged over a long penod 
of tune Followmg rupture a horizontal fluid leiel 
IS seen with air above With the flmd completely re- 
placed by air the wall is seen and appears thm Fme 
strands m wide sweeping curves are frequently seen 
traversmg the cyst 

The multiple cysts which are usually smaller than 
the sohtary, may be scattered m more than one lobe 
and, except for the history datmg back to infancy , are 
more difficult to differentiate from acquired bronchiecta 
sis An artificial pneumothorax inll differentiate a 
large cyst from pneumothorax by demonstratmg the 
cyst withm the lung 

The hterature of this condition is reviewed, 232 
cases analyzed and 4 new ca ses presented and de 
scribed m detad covering the history, mcidence 
etiology pathology, classification chnical types, 
syrmptoms, clmical course roentgenologic findings 
differential diagnosis complications prognosis and 
treatment 

S M Atklxs Jf D 


not pneumothorax is present 

Paracentesis thoracis is useful only for diagnostic 

purposes and drainage should not be attempted from Pnmary Mahgnant Disease of the Tracheobronchial 
tins alone Especial caution should be taken to pre- Tree Report of 140 Cases Porter P Vinson Jour 
vent entrance of air mto the pleural space The Am Med Assn July 25 1936 107, 258-2(>0 

ra/ioim/e of a closed dramage IS w ell outlmed, by showmg Metastatic nodules in the lungs exen though they 

h w a so-termed low encapsulated empyema’ is may be large and numerous rarely produce signs or 

nroduced in contradistmction to a high empyema when symptoms of pulmonao disease unless they invobe 

^ othorax 13 produced— for the air goes to the the pleural surfaces and cause para or effusion into the 

a pleural cavity, preventing expansion of the pleural space They may be unsuspected until a roent 

T and thereby producing an elongated path genogram of the thorax rexeaE their pre-sence A 
lung of the empyema to the small groxvth arising in a bronchus may soon reduce the 
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33C paUents wth peptic ulcer Forty-one were located 
m the small curvature, 41, m the pylonc region, 133 
had duodenal ulcer, seven had ulcers m the duodenum 
and m the small curvature, 25 had penduodenitis, 
25, jejunal ulcer foUowmg gastro-enterostomy, 18, 
gastrojejunitis, 18 strictures in the pylorus with peptic 
ulcer Techmc one anterior and one posterior area 
of 10 X 15 sq cm , 30 cm F S D Each field receives 
twice 225-250 r at four- to s\x day mtervals Followmg ' 
this local irradiation the celiac ganghon is uradiated 
A field 8 X 15 cm m the region of thoracic vertebra 
5 to 12 receives two exposures of 225-250 r each at 
4- to 6-day mtervals Patients with chrome constipation 
are treated, m addition, over two areas m the lum- 
bosacral area The results were gratifying 38 8 per 
cent were cured and 52 43 per cent improved, 8 68 per 
cent remamed unchanged 

In conclusion, the authors state that roentgen 
therapy apphed accordmg to their method is the 
method of choice m treatmg peptic ulcer It should be 
given a trial before operation 

Ernst A Pokle, M D Ph D 

RADIUM 

Investigations Regardmg the Problem of Radium 
Poisomng I Tone Quantities of Radium Intro- 
duced mto the Human Body B Rajeivsky Strah- 
lentherapie, 1936 S6, 703 

The author undertook a senes of measurements m 
persons with radium poisomng and compares his results 
with those published m the literature He establishes 
as toxic dose for the internal apphcation of radium the 
quantity of one microgram radium element of ‘Restra- 
dium ’ The tolerance dose for mtemal radium admm- 
istration is also discussed 

Ernst A PonLE, M D Ph D 


Measuremeut of the Doses in Radium Therapy J 
Murdoch E Stahcl, and S Simons Strahlcntherapie 
1930 57 87 

The authors use the roentgen m expressing their 
doses in radimn therapy ■\ccordmg to their measure- 
ments 1 mg of radium filtered through 1 min Pt emits 
7 02 r per hour at 1 cm distance They publish a num- 
ber of tabu s w hicli permit the determination of the dose 
applied for \arious types of radium moulds at distances 
of 1 2 3 and o centimeters 

Ernst A Poiile M D Ph D 


Effexts of Radiation on the Cadaeer (Radiothanatol 
ogy ) GO Palmien and G Paltnmcri Stralilcn 
thcrapie 1930 57 94 

The authors proiwsc and haee started an extensive 
program of research de-ahog uith the effect of various 
types of radiation on the cadaver, and m this paper they 
briefly de-scribe a few of their prclmimary experiments 
ami findings Hcaee irradiation by radium rays did 


not produce any microscopic changes in the skm of a 
dead human being, if given within three hours postmor- 
tem This suggests the use of the procedure as a test 
for death 

Ernst A Pohle, M D , Ph D 

A Combmed Radium Localizer R Werner Strah- 
lentherapie, 1936, 57, 385 

The author describes a radium bomb developed m his 
dime It is constructed m such a manner as to reqmre 
only relatively small amounts of radium dement (300 
mg ) At 5 cm the output is 78 r per hour, and with 
500 rag 126 r per hour Assummg the mtensity at 
5 cm distance would be 100 per cent, it amounts to 
37 per cent at 10 cm Photographs of the entire ap- 
paratus and isodose curves in r per mmute for 300 mg 
dement are shown with the artide 

Ernst A Pohle, M D , Ph D 

A Cychc Occurrence of the Radium Erythema and a 
Paradox "Pale Reaction” Followmg Radium Exposure 
of the Comb and Wattles of the Rooster Due to 
Changes m the Collagen E Zurhelle Strahlen- 
therapie, 1936, 57, 473 

The author studied the reacbons of the skm m man 
and on the comb and wattles of roosters, both micro- 
scopically and macroscopically followmg exposure to 
gamma rays of radium He found that the erythema 
reacbon appeared m cycles while the microscopical 
studies showed marked changes in the collagen of the 
connective tissue Based on his observabons, he pro- 
poses a classification of the reaction m five different 
stages For details see the ongmal 

Ernst A Pohle, M D , Ph D 

Late Results of Radium Therapy of Cavernous 
Hemangioma m the Face of Chddren. F Perussia 
Strahlentherapie, 1936, 57, 109 

The author rdates his experience m the beabnent of 
hemangioma of the face with radium Several case 
histones are briefly quoted and photographs of eight 
cases before and after beabnent show the results ob- 
tained by this method 

Ernst A Pohle M D , Ph D 

Radium Therapy m 4ngioma Planus A Mann 
Union Med du Canada May 1930, 65, 446-449 
(Reprmted by permission from Bntish Med Jour, 
Oct 3, 1930, p 55 of Epitome of Current Medical 
Lituature.) 

The author mamtains that the treatment of angiomas 
differs accordmg to them vancty The stellate fonns 
respond well to the galvanic cautery, electrolysis, 
clccbo-dcsiccabon and carbomc snoii In the tuberous 
forms which arc globular, more or less promment 
and of vanablc size, radium, apphed cither externally 
or by puncture gives excellent results— radium punc- 
ture is the preferable method The radmm-contaimng 
needle should be introduced into the middle of the 
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MYOSITIS OSSIFICANS 

Traumatic Myositis Ossificans The Result of In- 
jury or Treatment? Lorenz Bahler Miinchen med 
Wchnschr , Apnl 10, 1936, p 694 

The author concludes that myositis ossificans, if 
makmg its appearance fairly early after an mjury is 
not the result of the trauma ptr se, but is mainly 
caused by the treatment This, he states, is due to 
the commonly practised excessive early massage and 
passive motion of the affected part He considers 
heahng to be enhanced by therapeutic noh me tangere, 
and condemns medico- and physio-therapeusis 

Wu-nrAii R Stechbr M D 

OSTEOMYELITIS 

Osteomyehtis of the Inferior Surface of the Petrous 
Pyramid Wells P Eagleton Jour Am Med Assn , 
Aug 15 1936, 107, 482-484 


m the bihary tract or duodenum and mvade the pan 
creas secondarily The tumor is most frequendj lo- 
cated m the head of the gland 

In every patient thorough gastro-mtestinal i raj 
study should be done to rule out lesions m the stomach 
duodenum, gall bladder, or colon A wide sweep of 
the duodenum around the head of the pancreas may 
be noted or the greater curvature of the stomach may 
be encroached on by an obviously extra gastric leaon 
Engel and Lyshohn have attempted to obtam special 
films of the pancreatic area by first givmg the patient 
an effervescmg powder to fill the stomach with gas. 
They then take lateral and antero-postenor plates and 
beheve they can outhne pancreatic tumors m certam 
cases Further progress m x ray techmc will aid m 
earlier diagnosis of these cases 

Charles G Sutherland, M B (Tor ) 

PAROTITIS 


Apicitis IS a generic term, covermg a large number 
of different pathologic states, the symptoms of which are 
modified by the surrounding .parts Because of the 
pecuhar nature of the bone, the pathologic process m 
the vast majority of cases has a tendency to (a) sponta- 
neous cure, while about 15 per cent end in (6) abscess 
formation, many cases of which to-day are saved by well- 
directed treatment, while a very few, approximately 
6 per cent contmue throughout as (c) mvasive forms of 
thrombophlebitis and are uniformly fatal 

Each variety of petro-apiatis requires clinical dif- 
ferentiation because the specific hne of treatment to 
be adopted depends not only on the nature of this 
lesion but on its anatomic position m the bone The 
petrous apex, from a pathologic and surgical standpomt 
IS divisible mto three domains (1) The marrow-filled 
osseous matrix itself, with its dural covermgs on its 
anterior and posterior surfaces (2) The domam of 
the carotid canal which passmg through the petrous 
apex contains the carotid artery surrounded by its 
carotid venous plexus and (3) the inferior cribriform” 
perforated plate on the pharyngeal surface of the apex 
The clinical and surgical aspects are discussed m 
detail 

Charles G Sutherland M B (Tor ) 

THE PANCREAS 

The Problem of Cancer of the Pancreas Howard 
M Clute Jour Am Med Assn July 11 1936, 107, 


Roentgen Therapy of Post operative Parobtis Heinz 
Knupper and Rudolf Hummel Munchen med 
Wchnschr , Apnl 24, 1936, pp 679 680 

The authors contribute an excellent and rather 
comprehensive study of a conditian which is but 
meagerly referred to m the roentgen hterature. A 
total of 59 cases was studied, with 21 of these utfliied 
as controls and receivmg no roentgen therapy The 
authors conclude that the most favorable tune for 
irradiation is immediately one amves at a diagnosis 
and at this stage the condition generally can be aborted 
In the majonty of the cases m the late stages of the 
disease, surgical mcision was necessary m conjunction 
with irradiabon Thus 34 of 26 cases which were 
irradiated from the first day of the onset of the condi 
tion required no further treatment, m contrast were 
10 of 17 cases m the later stages, which required mcisions 
la the non radiated control group, 10 of 16 required 
surgical mtervention and of these six died In early 
cases the parotitis is aborted and, if more advanced 
there is more rapid softenmg with ens ui n g suppura 
tion with the aid of i radiation. Pam is alleviated 
and fever is abated An important consideration is 
the shortenmg of the period of hospitahzabon m those 
cases irradiated 

In the majority of cases a dose of from 150 to 200 r 
IS admmistered, employing the foUowmg phj^ical 
factors 190 kv 3 6 ma 0 6 mm Cu and 3 0 mm 
A1 filtration (STD not given) This may be rC" 
peated m two days if necessary and, m refractory cases. 


91-97 

Cancer of the pancreas is by no means a rare disease 
It would be safe to assume that 3 per cent of all cancer 
deaths arise from cancer of the pancreas and total 4 000 


a year m the Umted States 

The mahgnant process may originate m the paren- 
chyma of the gland m the pancreatic ducts or rarely 
m the islands of Langerhans The most frequent 
of tumor is the adenocarcinoma although scirrhous 
forms are not infrequent Most pancreatic tumors 

^rpnmarym the pancreas but a very few are primary 


three doses may be indicated 

WlLLIAil R SXECHER M D 

PEPTIC ULCER 

Further Observations on Roentgen Therapy xn Pepue 
Ulcer of the Stomach and intestmes Treated According 
to Our ^fethod AX Ncmenow and A, jugenburg 
Strahlentherapic 1930 57, 327 

During the period 1934-1930 the authors observed 
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ROENTGEN SICKNESS 

Liver Extract as a Remedy for Roentgen Sickness 
Barton R Young Am Jour Roentgenol and Rad 
Ther , May, 1936, 35, 681-688 

Liver therapy should be used routmely for roentgen 
sickness In 30 cases in which it was employed, com- 
plete rehef of the nausea and vomiting occurred m 
63 per cent, while 23 per cent showed dehnite decrease 
of symptoms, and 23 per cent were failures No harm- 
ful effects have been noted Roentgen intoxication 
IS also benefited 

Two c c of hver extract are injected daily, either 
intramuscularly or intravenously, either just before 
or shortly after the treatment The response may be 
prompt or gradual 

S M Atkins, M D 

SILICOSIS 

Diagnosis of Sihcosts, wth Special Reference to 
Roentgenological Alanifestations L U Gardner 
Ann Int Med , August, 1936, 10, 166-173 (Reprmted 
by permission from Bntish Med Jour , Nov 28, 1936, 
p 87 of Epitome of Current Medical Literature ) 

The author thinks that even in the presence of a 
history of exposure to dust a diagnosis of sihcosis 
should not be made untd generahzed discrete nodular 
shadows are seen on the radiograph of the lungs 
Large localized shadows suggest complicating m- 
fection, but there is also a conglomerate type of 
silicosis that occurs in the absence of active infection 
It may, of course, result from pulmonary damage by 
a previous infection that has healed It can be differ- 
entiated from active infection only by careful clmical 
study and by repeated radiographic exammations to 
exclude change m the character and sue of the lesions 
The silicotic lung may exhibit the usual manifestations 
of tuberculosis superimposed upon a background of 
generalized uodulation, more common are the massive 
foci of consolidation due to sihco-tubcrculosis These 
may be situated in the upper parts of the lung, where 
thej result from re activated apical tubcrcidous foci 
but often lhc> occur in the middle and lower zones of 
the lung They are the re'sult of a combination of very 
chronic tuberculosis and silicosis progressing siroullanc 
ously in the same area The) give rise to much less 
pronomiced s> iiiptoms of intoxication than tuberculosis 
alone More acute forms of tuberculosis aspiration 
disease and iiiihary tuberculosis occur, but they are 
not common Non siliceous dusts are generally respon 
sible for an accentuation of the lme*ar markings of the 
lungs As far as 13 known, the slight pcnlympbatic 
re.iciions responsible for them do not interfere vnth 
puhiionarj function and they do not alter the indi- 
vidual suse-eptibility to tuberculosis 
Asbe-stoses is not so well understood The radio 
graph shows a diffuse h izmess of the loweT lung fields, 
and later a very fine unifonii stippling WTicthcr the 
chrome pleunsy the increased linear markings, and 
ihc conglomerate sliadows arc due lo dust or to the 


secondary changes incident to collapse of lobules or to 
comphcating infection has not been definitely settled 
The appearance of a tuberculous lesion m the asbestosis 
lung IS apparently not modified There may be some 
tendency toward chronicity 

THE SKIN 

Tbe Keloid and its Cure by Radiation Therapy A 
Hmtze Strahlentherapie, 1936, 57, 224 

The author treated keloids with roentgen rays and 
radium and found that they were both effective Severe 
reactions should be avoided In comparing the end- 
results, he found that the normal consistency of the 
skin reappears with more certamty if radium is used 
The skin in the treated areas is also more phable. A 
number of illustrations of successfully treated crises are 
appended His report is based on 26 patients observed 
m his clinic durmg the last 14 years 

Ernst A Pohle, M D , Ph D 


Studies of the Permeabihty of Membranes of Human 
Skin and its Relation to the Effect of Roentgen Rays on 
Livmg Tissue L NeuandV Neu Strahlentherapie, 
1936, 56, 692 

The authors determined the electnc conductivity of 
the skm of the forearm for a period of 12 days Then 
they exposed the volar side of the right arm to roentgen 
rays (160 kv , 30 cm F S D , no filter, 72 r per minute, 
doses varying from 4 to 8 mmutes) They found that 
the permeability of the cell membrane may be mcreased 
after roentgen exposure and particularly m cases in 
which the membrane equihbnum is unstable before the 
irradiation They conclude from these experiments 
that tissue with labile cell membranes has an mcreased 
radiosensitivity 

Ernst A Pohle, M D , Ph D 
THE SPINE 

The Differential Diagnosis between Infection and 
Malignancy m Cases of Dorsal Paravertebral Mass 
Walter W Fray Am Jour Roentgenol and Rad 
Thcr , May, 1030 35, 591-603 

Three cases of mahgnant tumors of the spmc are 
desenbed and their differentiating features from masses 
produced by tuberculous and non tuberculous infec 
lions and bemgn growths 

The important features of malignancy are as follows 
(1) preservation of the articular plates in the presence 
of collapse of the body (2) slight or no narrowing of 
disc spaces m cases of marked collapse, (3) absence 
of wedgmg (4) diffuse increase m bone density and 
mvolvcmcnt of the appendages of the vertebra 

S M Atkins, M D 

THE STOAUCH 

Lvanphoblastoma of the Stomach Report of Case, 
with Especial Reference to the Gasimeivinif, 
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angiomatous mass, and left for some hours The 
uradiations cause an obhteratmg artentis, the dilated 
vessels become obhterated, and the angioma disappears 
As the reaction occurs m the middle of the nevus the 
skin IS unaffected, and a disfigunng radiodermaUUs does 
not result, as m external apphcations of radium 
Tuberous prommences are often present in angioma 
planus, and these respond well to radium puncture 
This treatment is not completely successful in every' 
case, but improvement always occurs To be successful, 
the essential need of early treatment (during the first 

year of hfe) is emphasized An illustrative case is 
recorded 


The Radium Safe of the Portuguese Institute for 
Oncology F B6nard Guedes Strahlentherapie, 1936 
57, 181 

The author briefly describes a special safe constructed 
for the stormg of radium It offers ample protection 
to those handhng the radium applications Two 
sketches are appended 

Ernst A Pohle M D , Ph D 

ROENTGEN-RAY BURNS AND INJURIES 

Experience as to the Tolerance for Roentgen Rays 
and Its Application m the Prevention of Injuries H 
Holthusen Strahlentherapie, 1936, 57, 264 

The author studied the mjunes to normal tissue ap- 
pearing after exposure to large doses of roentgen rays 
and radium Usmg the Coutard method, the per- 
centage of telangiectasis mcreased from 10 per cent for 
total doses of from 2 500 to 3,000 r, up to 100 per cent 
for total doses of 5 000 r and more In a table the 
number of cases of telangiectasis and mduration of the 
skm for high doses of roentgen rays and radium m 
relation to the number of fields are compiled To day 
thorough tumor irradiation does not exclude late m- 
junes with certainty, but further improvements m our 
techmc will probably reduce the percentage 

Ernst A Pohle M D Ph D 


Chrome Roentgen Injury of the Toes, Dorsum of the 
Foot and Anterior Lnwer Thigh m a Radiologist A 
K6hler and W Brock Strahlentherapie 1936 57, 49 
The authors a radiologist and a dermatologist de- 
scribe chrome changes occumng m the toes dorsum of 
the foot and lower leg of the former The changes m 
the thigh were those of atrophy seen and described m 
other parts of the body followmg exposure to small 
doses of roentgen rays over a long period Most stnk- 
mg were the changes m the nails of the first and second 
toe one seemed to be entuely destroyed but there was 
no inflamm ation The nail itself was of a dark brown 
color and thickened to about 7 mm the nail bed was 
not exposed at any place. This type of change has not 
been described so far m the hterature. 

While wntmg the article the authors received a com- 
mumcation from another radiologist, 50 years of age. 


who after 25 years of practice m radiology notictd I^ 
actions similar to those desenbed m the article 

Ernst A. Pohle, M D Ph D 


The Danger of Radiation Injunes R du ilesnd de 
Rochemont Strahlentherapie, 1936, 56, 671 
After an analysis of our present knowledge regardint 
the tolerance of the skm to roentgen rays as applied to 
the various customary methods (smgle, massive, frac 
tional protracted fractional, saturation), the authra- 
reports five cases of late mjunes He concludes that m 
spite of our accurate physical measurements of the dose 
which render radiation therapy m skilled hands qmte 
safe there still remains the danger of mjury because of 
our limited knowledge of the recovery penods of normal 
tissue 

Ernst A Pohle M D Ph D 


Intra-utenne Fetal Injunes H Naujoks Mun 
Chen med Wchnschr June 26 1936 83, 1039-1044 
An exhaustive review of the etiology of fetal mjunes 
IS presented and a rather bnef allusion to the rcle 
of radiotherapy, both radium and x rays, is made 
The author makes a distmct division regarding the 
potential ultimate damage that might ensue to the 
fetus, when a non pregnant woman is irradiated the 
effects bemg cumulative m the ovanes and the direct 
effect upon the growmg fetus dunng gestation The 
former question is still mdecisively settled, there being 
opinions for and against its possibihty and frequenej 
However, in regards to the latter, there is mcontro\'er 
tible evidence showmg the dire consequences that hart 
followed mjudicious radiotherapy 

The author has observed cases m which the felus 
showed generalized deficient g r ow th mental retarda 
tion and development of microcephaly and idiocy as 
well as sundry other changes such as ocular disturb- 
ances, changes m the blood picture etc In one ei 
ample normal first and third children were delivered 
but the second child was a dwarfed microcephaJic 
later showmg paralytic changes and idioc> This 
fetus had received irradiation inadvertantly during 
Its early formation t e , durmg the first three months 
of mtra uterme life The author strongly urges the 
detection of early pregnancy m cases m need of deep 
radiotherapy and the proper treatment of these 
patients before irradiation is administered 

William R Steciier, M H 

Radiation Injuries Followmg Treatment of Skin Tu 
berculosis W Schultze. Strahlentherapie 1936 57, 
165 

Roentgen rays must be used cautiouslj m the treat 
ment of tuberculosis of the skm The author saw 17 
cases with roentgen injuries in a relatively short period 
Even Grenz rays may be responsible for late reactions. 

A senes of photographs is appended to the article 
demonstrating the lesions 

Ernst A Poulb M D , Ph D 
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ROENTGEN SICKNESS 

Liver Ei^tract as a Remedy for Roentgen Sickness 
Barton R Young Am Jour Roentgenol and Rad. 
Ther May, 1936, 3S, 681-688 

Liver therapy should be used routmely for roentgen 
sickness In 30 cases in which it ivas employed, com- 
plete rehef of the nausea and vomiting occurred in 
53 per cent, while 23 per cent showed definite decrease 
of symptoms, and 23 per cent ivere failures No harm 
ful eSects have been noted Roentgen mtoxicaUon 
IS also benefited 

Two c c of liver e.\tract are injected daily, either 
intramuscularly or intravenously, either just before 
or shortly after the treatment The response may be 
prompt or gradual 

S M Atuns, M D 

SILICOSIS 

Diagnosis of Sihcosis, with Special Reference to 
Roentgenological Manifestations L U Gardner 
Ann Int Med , August, 1936, 10, 166-173 (Reprinted 
by permission from British Med Jour , Nov 28, 1936, 
p 87 of Epitome of Current Medical Literature ) 

The author thinks that even in the presence of a 
history of exposure to dust a diagnosis of sihcosis 
should not be made until generahzed discrete nodular 
shadows are seen on the radiograph of the lungs 
Large localized shadows suggest comphcating in- 
fection but there is also a conglomerate type of 
silicosis that occurs in the absence of active infection 
It may, of course, result from pulmonary damage by 
a previous infection that has healed It can be differ- 
entiated from active infection only by careful chnical 
study and by repeated radiographic examinations to 
exclude change in the character and size of the lesions 
The silicotic lung raaj exhibit the usual manifestations 
of tuberculosis supenniposed upon a background of 
generalized nodulation more common are the massive 
foci of consolidation due to silico tuberculosis These 
may be situated in the upper parts of the lung where 
the) result from re activated apical tuberculous foa 
but often they occur in the middle and loner zones of 
the lung They are the result of a combination of very 
chrome tuberculosis and sihcosis progressing simultane- 
ously in the same area They gi\e rise to much less 
pronounced symptoms of intoxication than tuberculosis 
alone More acute forms of tuberculosis aspiration 
dise-ase and miliary tuberculosis occur, but they are 
not common Non siliceous dusts are generally respon- 
sible for an accentuation of the linear markings of the 
lungs As far as IS known the slight penlymphatic 
reactions re'sponsible for them do not interfere with 
pulmonarv function and they do not alter the indi- 
\idual susceptibility to tuberculosis 

■Vsbcstosis is not so well understood The radio- 
graph shows a diffuse haziness of the lower lung fields 
and later a \ery fine uniform stipplmg Whether the 
ehronie pleurisy the mereased hncar markings, and 
ilic congloiiiente shadows are due to dust or to the 


secondary changes incident to collapse of lobules or to 
compheatmg infection has not been defimtely settled 
The appearance of a tuberculous lesion m the asbestosis 
lung IS apparently not modified There may be some 
tendency toward chromcity 

THE SKIN 

The Keloid and its Cure by Radiation Therapy A 
Hrntze Strahlentherapie, 1936, 57, 224 

The author treated keloids with roentgen rays and 
radium and found that they were both effective Severe 
reactions should be avoided In companng the end- 
results, he found that the normal consistency of the 
skm reappears with more certamty if radium is used 
The skm m the treated areas is also more phable A 
number of illustrations of successfully treated cases are 
appended His report is based on 26 patients observed 
m his dime during the last 14 years 

Ernst A Pohle, M D , Ph D 


Studies of the Permeabihty of Membranes of Human 
Skm and its Relation to the Effect of Roentgen Rays on 
Livmg Tissue L NeuandV Neu Strahlentherapie 
1936, 56, 692 

The authors detenmned the dectnc conductivity of 
the skm of the forearm for a penod of 12 days Then 
they exposed the volar side of the nght arm to roentgen 
rays (150 kv , 30 cm F S D , no filter, 72 r per minute 
doses varymg from 4 to 8 minutes) They found that 
the permeabihty of the cell membrane may be increased 
after roentgen exposure and particularly m cases m 
which the membrane equihbnum is unstable before the 
irradiation They condude from these experiments 
that tissue with labile cell membranes has an mereased 
radiosensitivity 

Ernst A Pohlh, M D Ph D 

THE SPINE 

The Differential Diagnosis between Infection and 
Malignancy in Cases of Dorsal Paravertebral Mass 
Walter W Fray Am Jour Roentgenol and Rad 
Ther May 1936, 35, 591-603 

Three cases of mahgnant tumors of the spme are 
described and their differentiating features from masses 
produced by tuberculous and non tuberculous infec- 
tions and bemgn growths 

The important features of malignancy are as follows 
(1) preservauon of the articular plates in the presence 
of collapse of the body, (2) shght or no narrowmg of 
disc spaces in cases of marked collapse, (3) absence 
of wedging (4) diffuse mcrease in bone density and 
mvohement of the appendages of the vertebra 

S M \tki\s M D 

THE STOMACH 

Lymphoblastoma of the Stomach Report of Case, 
inth Especial Reference to the Gastroscopic Appear- 
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ance John F Renshaw Jour Am Med Assn , 
Aug 8, 1936, 107, 426-428 
This IS a report of a case with especial reference to 
the gastroscopic appearance The roentgenologic ex- 
amination of the stomach revealed marVedly enlarged 
rug^e which could not be obhterated by pressure This 
was mterpreted as due to a marked submucosal mfil 
tration which had not broken through the mucosa, 
from the x-ray examination alone it was not possible to 
differentiate defimtely between a marked hypertrophic 
gastritis, a submucosal infiltrating carcinoma and, m 
view of the biopsy an mfiltratmg lymphoblastoma 
The gastroscopic findmgs were sunilar to those re- 
ported m the other two cases observed gastroscopically 
and reported In these two there was a diffuse mfiltrat- 
mg process involving the whole stomach In the 
author’s case the process was circumscnpt Without 
knowledge of the cervical biopsy and the response to 
radiation therapy, the diagnosis of lymphoblastoma 
of the stomach would not have been made 

Schmdler beheves that the appearance of the diffuse 
mfiltratmg process is characteristic and carmot be 
mistaken for anythmg else In contrast to the diffuse 
type, the circumscnpt lymphoblastoma is less charac- 
teristic 

Charles G Sutherland M B (Tor ) 

The Roentgenologic Appearance of the Resected 
Stomach Giovanni Baldelh Arch di Radiologia 
1936, 12, 9-41 

In this study Baldelh illustrates and discusses the 
physiology and mechamcs of the stomach after resec- 
tion Because of the detaded extent of his findmgs it 
is suggested that the paper be consulted m the onginal 

E T Leddy M D 

SYPHILIS 


From this observation the author concludes that it ij 
advisable to take biopsies m cases of mflaminator> du 
ease accompamed by ulceration and proliferation of 
tissue Particularly m the case of a chancre, the posa 
bihty of a developmg malignancy should be considered 
Ernst A Pohle M D , Ph D 

THE TEETH 

Changes m Teeth Following Protracted FracUonal 
Roentgen Therapy M Ludm and 0 Muller Slrah 
lentherapie 1936 56, 644 

Roentgen mjunes of the adult tooth have been re 
ported so far in only two instances, the authors add to 
these one case of their own It occurred in a male 45 
years old, who received 40 sittmgs over three fields dur 
mg four weeks accordmg to the Coutard method and a 
total of 6,990 r Three months after the treatment the 
crowns of the teeth located withm the treated area be- 
came soft showed brown discoloration, and developed 
defects m the enamel Histologic examinabon of the 
extracted teeth showed defimte changes in the pulp and 
periodontium Smce no other explanation for these 
peculiar changes could be found the authors assume 
that they were due to the exposure to roentgen ra>s. 
They conclude that m cases of this type the teeth should 
be shielded by adequate protective materials 

Ernst A Pohlr, M D Ph D 

THE THYMUS 

The Radiotherapy of Thymic Hypertrophy Ennco 
Benassi Archmo di Radiologia, 1936, 12, 65-69 
The author reports ‘ brilliant results” by the use of 
a cycle of five treatments given every two days ind' 
from 80 to 120 r through an anterior thoracic field 
6X8 cm vnth 160 kv , 2-4 ma , 30 cm T S D , 
and filtration of 0 3 mm zinc -p 3 mm A1 This is 


Contribution to the Etiology of Cancer R Gassul 
Strahlentherapie, 1936, 57, 20 

After a general discussion of the various theories re- 
gardmg the etiology of cancer, the author relates the his 
tory of a male patient, 33 years of age who entered the 


dime with an ulcer of the penis and glandular swellmg 
m the right grom At the age of 19 he had had ty- 
phoid fever, at 24 years syphilis and at 29, malaria 
Microscopic examination after admission to the dime 
showed the presence of Streplobaallus Ducrey JJnna 
The Wassermaim reaction was negative Local treat- 
ment brought about healmg of the ulcers In the 


glands of the right grom fluctuation devdoped, treat- 
ment was by mcision and drainage. The wound 
showed very httle tendency to heal and withm a few 
months devdoped mto a large ulcer 11 X 4 cm and 4 
cm deep A biopsy, taken from the margms showed 

caremoma A course of x ray therapy was given but 

not completed because the patient left the hospital 
He was brought m three months later because of hem- 
orrhage from the ulcer and it appeared that ^e 
emoma had eroded the large vessels of the thigh The 
pauent died withm a few hours after admission 


repeated m from sue to eight weeks This techmc may 
be modified as occasion requires (The author does 
not state the number of cases he has treated ) 

E T Leddv M D 

Primary Caremoma of the Thymus Gland Case 
Report H A Slesinger Jour Lab and Clin Med 
November 1936 22, 151-166 

The ranty of caremoma of the thymus gland is m 
dicated by the fact that, induding the author’s patient 
only 63 cases have been reported The cUnical picture 
of all thymic tumors is the same There is nothmg to 
distmguish a caremoma from a lymphosarcoma chni 
cally except the response of the latter to radiotherapy 
Symptoms are those of pressure in the upper portion of 
the roediostmum Exophthalmos is frequently cn 
countered X-ray examination shows a tumor which 
IS located m the upper portion of the anterior medias- 
tmum Symptoms usually appear late, often not until 
a few weeks or months before death Treatment is 
unsatisfactory Caremoma of the thymus gland e> 
not radiosensitive. 

W A SODBXtAN M D 
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TUBERCULOSIS 

Pathogenesis of Tuberculosis Max Puiner Jour 
Am Med Assn , Aug 15 1936 107, 475-477 
The first infection is, m the vast majority, by 
halation and the first localization is m the pulmonary 
parenchyma As far as the bacillus is concerned the 
pathologically most important characteristics are its 
high resistance, its singularly complete adaptation to 
parasitic life, its relative virulence the dosage of in- 
fection and its chemical constituents which stimulate 
or alter more or less specifically different tissue elements 
The first iifiection causes two potentially permanent 
alterations in the host it produces allergy and it 
establishes withm the body a deposit of tubercle bacith 
The reaUty of endogenous reinfection is proved 
beyond doubt by the frequent occurrence of foci in 
localizations that could not possibly be reached 
by direct exogenous reinfection such as the skeletal 
system, the urogenital tract, or the bram The im 
munoiogic change that is brought about in man by a 
first infection is as a rule not manifested by a com- 
plete resistance to exogenous reinfection but by the 
much greater tendency m mfected beings to a stneter 
locahzation of the lesion and by a greater tendency 
toward productive and fibrotic lesions The first 
focahzation of baciUi occurs os a rule m the parenchyma 
of the subpleural layers of the lung relatively rarely in 
the apex The earhest lesion is a tuberculous pneu 
monia which soon becomes surrounded by proliferative 
tissue changes from which a dense fibrotic capsule 
develops around the center which in turn undergoes 
caseation and calcification Simultaneously or some- 
what later the mediastinal lymph nodes become in- 
volved through lymphatic transport of bacilh they 
undergo rapid caseation and then show more or less 
completely the same retrogressive changes as does the 
parenchymal lesion The most frequent development 
of this pninary complex consisting of a parenchymal 
and IjTiiphoglandular focus, is retrogression without 
clmical disease leaving the unmistakable pathologic 
marks of a well demarcated parenchymal calcified 
focus and frequently multiple calcifications m the 
mediastinal lymph nodes In this stage the tuberculous 
infection may remain and docs remain in the majority 
of all infected persons, a scar as it were ivith which 
allergy caused b> the infection is then the only mark 
left In some cases the parenchymal focus may pro- 
gress by contiguous spread causing extensiec caseous 
pncuiuomas and excavations More frequcntlj the 
parenchymal focus heals while the Ijauphoglandular 
focus smolders on for grcatlj \arying periods, at 
mtere-als discharging bacilli into the lymph and blood 
stre-am The bacilli nia> focalize anywhere in the bodj 
e-ausmg bone le-sioiis urogemtal disease scattered 
lobular pneumome foei (usuallj in the upper portions 
of the lungs) or if a massive discharge of bacilU from 
a liquefied casexjus Iviiiph nolle occurs the result ma> 
be a generalized niiharj tuberculosw 

The so-called se-coiidarj stage may never occur, or 
again it mav iiuniftsl itself at anj later stage of the dis 


ease Pulmonary lesions similar to those seen during 
childhood m the phase of early dissemination are some- 
times seen in adults It is hkely that the majority result 
from lyraphohematogenous spread from primary lymph 
node foci The pulmonary foci— true hematogenous 
tuberculosis — are symmetrically seeded throughout 
both lungs Not infrequently they heal clinically by 
resorpuon, fibrosis, or calcification, others excavate 
and then continue the usual course of bronchogemc 
phthisis Following the more or less complete healing 
of the primary complex or subsequent to major or 
lesser mamfestations of early dissemination a latent 
period usually mtervenes before tuberculosis m the 
adult develops In many cases of early dissemination 
no further chnical manifestations occur 

The typical pulmonary tuberculosis of adult hfe 
begins m most cases with a smgle, initially exudative 
focus There are essentially three mechanisms by 
which this chmcally primary focus may develop (1) 
A bronchogemc spread occurs from mcompletely healed 
apical lesions, the remnants of foci produced by early 
dissemination (3) Bacilh from a still active pnmary 
lymph node focus are discharged mto the lymph stream, 
are earned into the blood stream, and are filtered out 
m the lung (3) Bacilli are inhaled from the outside 
Regardless of the mechanism by which the new focahza 
tion takes place the early lesion is a tuberculous lobular 
pneumonia which is seen most frequently m the sub- 
apica! region This lesion is always unstable, it soon 
progresses or retrogresses Demonstrable involvement 
of the regional lymph nodes practically never occurs 
This exudative focus the so-called Assman focus, or 
early infiltrate or mfraclavicular infiltrate, agam is 
subject to all the potential developments resorption, 
fibrosis caseation, liquefaction, excavation If a 
cavity develops a frank and perilous source of bacillary 
dissemmation is estabhshed, from which at any tune 
new bronchogemc spread may occur From this point 
on bacillary propagation through preformed channels, 
and localized destructive lesions constitute the mam 
character of the disease Within the lung this means 
bronchogenic spread and beyond its boundary it 
means ulcerative tuberculosis of the larynx and the 
intestine 

Charles G Sutherland, M B (Tor ) 


Tuberculosis of the Clavicle Review of the Litera 
lure and Report of a Case Jacob Sirkin and E A 
Baumgartner Jour Am Med Assn. July II 1936 
107, 120-123 

The authors were able to find record of 30 cases m 
the Uteraiure Most of the patients were between 10 
and 40 vears of age only four of them bemg over 50 
jears of age The disease is about equally frequent 
in the two sexes There was no apparent predilection 
for cither clavicle There appears to be no anatomic 
or pathologic reason wh> primary involvement of 
the clavicle cannot occur Other co existmg foci of 
tuberculosis were desenbed m eleven cases, bone 
mvolvcmeni in four m the others the lungs glands 
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of the neck, kidney, and breast showed tuberculous 
lesions The patient whose case they report had a 
tuberculous kidney successfully removed some time 
before and x-ray examination showed a lesion of the 
sacro-ihac joint with the characteristics of a tuberculo- 
sis 

Charles G Sutherland, M B (Tor ) 

TULAREMIC PNEUMONIA 

Tularemic Pneumoma LeRoy H Sloan A S 
Freedberg, and J C Ehrhch Jour Am Med Assn , 
July 11, 1930, 107, 117-119 

Tularemia is a relatively newly described disease m 
the medical literature In 1924 Verbrycke first made 
mention of a pneumomc process specific for this disease 
m the report of a fatal case with the necropsy findmgs 
The first mention of tularemic pneumoma as a climeal 
entity appeared m 1931, when three separate cases were 
reported m the hterature Only one instance of re- 
covery of the organism from the sputum was recorded 
The frequent association of caseous pneumoma with 
tularemia makes it reasonable to assume that an 
atypical pneumoma developmg m a patient with a 
c lini c al history of tularemia, particularly if associated 
with pleural effusion the pneumonia running a pro- 
tracted course and the failure to establish tuberculosis 
or other specific granulomas as the causative factor 
ought to be sufficient evidence to establish the chmcal 
diagnosis of tularemic pneumonia The physical and 
\-ray signs of pulmonary consohdation appear qmte 
late m the course of the disease and do not disappear 
until long after apparent chmcal recovery if at all 
The process evidently begins with involvement of the 
hilus, which then spreads peripherally The authors 
report a case m which recovery was complicated by a 
spontaneous pneumothorax 

Charles G Sutherland, M B (Tor ) 


if treated while the patient is still m a relatively good 
condition All three eases reported bj the author, 
however, died 

W A SODEMAN il D 

TUMORS (THERAPY) 

Radiotherapy for Primary Mahgnant Tumors of 
Bone Ettore De Bemardi Archivio di Radiolojia, 
1936, 12, 42-48 

The author reports four cases of bone tumor three of 
which were treated with x-rays with satisfactorj re 
suits He feels that radiotherapy is the method of 
choice in the treatment of these tumors 

E T Lbddv HD 


Roentgen Therapeutic Results m Bone Tumors 
G Schulte Strahlentherapie, 1936 57, 370 
The author reports a number of cases with bone 
tumors m which protracted fractional roentgen therapy 
has been of benefit As a therapeutic test it was also 
helpful The cases reported mclude a muluple osteo- 
hemangioraa, osteo-epuhs of the mandible chondroma 
of the shoulder and hip, multiple myeloma and Ewmg s 
sarcoma 

Ernst A Pohle M D , Ph D 


Malig nan t Bone Tumors Cured by Radiation Ther 
apy A U Desjardins Strahlentherapie, 1936 S6, 
683 

The author describes the use of his techmc of con 
vergent” fields m the treatment of mahgnant bone tu 
mors Fairly high doses can be dehvered to the neo- 
plasm m this m ann er without danger to the skin 
Three illustrative case reports are apjiended 

Ernst A Pohle M D Ph D 

UNCLASSIFIED* 


TUMORS (DIAGNOSIS) 

Neuroblastoma from the Standpomt of the Roent- 
genologist E L Rypins 111 Med Jour November 
1936 70, 431-436 

Rypins reports three children aged 4, 4 and 5 years, 
with proptosis hydrocephalus marked secondary ane 
raia with destructive and prohferative lesions involvmg 
the greater portion of the skeletal system mcludmg 
both the long and the flat bones No abdominal tumors 
were palpable X ray examinations showed the pres- 
ence of a pecuhar type of periosteal reaction or 
whiskers along the left ischium m one patient and 
along the lower end of both femora m another WTien 
occumng in the skuU this penosteal reacuon is said 
to give a porcupme appearance These changes m 
conjunction with the indespread destructive process 
Rv-pms considers sufficient for a defimte diagn^ of 
neuroblastoma Pathologic diagnosm may be difficult 
especially m the absence of cell arrangements known 

as rosettes The tumors are sensitive to irradiation 


The New Institute of Radiology and Biophysics m 
Istanbul Fnednch Dessauer Strahlentherapie 
1936 56, 389-395 

This IS a brief description of the radiological mstitutc 
which the author is developmg at the Umversity of 
Istanbul m Turkey It offers complete facilities for 
teaching and research, there are also wards in which to 
hospitalize patients with mahgnant disease while under 
treatment 

Ernst A Pohle M D Ph D 


Physics and Radiology J A Crow ther British 
Jour Radiol December 1936 9, 767-775 

In an expression of appreciation of the honor con 
ferred upon him by his election the President of the 
Bntish Institute of Radiology traced the relationship 

* The abstracts under this beading arc of undoubted 
mterest jet they do not fall under any single grouping 
It has been thought best to ht our readers have access 
to them under this headmg 
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of physics to radiology Physics and medicme have 
been more closely associated in the past than is generally 
reahzed, for every physical discovery of any importance 
has been foUowed by an attempt to apply it therapeu- 
tically The discoveries of magnetism, electromagnetic 
mducUon, and of radium and the \ rays are well- 
known examples 

The contributions of medical men to the science of 
physics should not be forgotten. We ow e the discovery 
of magnetism and the name of ‘ electricity' to the 
Colchester physiaan, Sir Wilham Gdbert Galvam 
was a Professor of Obstetrics and not of Physics Dr 
Thomas Young contributed valuable fundamental m- 
formation of the wave theory of light, and of other sub- 
jects of physics in his studies which were pursued with 
the object of makmg them subservient to the practice 
of medicme. Until recent tunes the contributions of 
physicists to the art of medicme were not so notable 
although Robert Boyle was responsible for the employ- 
ment of plaster of Pans and of gelaune for anatomical 
injections 

The first great contnbution of physics to medical 
science were the discovenes of \-rays and radio-activity , 
by Thomson Rontgen Becquerel, and Cune in 1896 
and 189G X-rays differ in many respects from a new 
drug or serum While the dosage of the drug can be 
dispensed by counting tablets or by weighmg and the 
dosage of x accine or scrum can be determined m the 
physiological laboratory, the \ rays must be measured 
at the Unie they are produced 

Many problems regarding the dosage of \ rays have 
yet to be solved The association of soft rays medium 
ray s and hard rays in the same beam , the production 
of rays which may vary from 00 kv p or less to 600 
kv p or more, the relationship of rays of relatively 
long wave length e.\pressed m roentgens with a similar 
dose in roentgens of rays of short wave length the 
action of X rays on the individual cell or on the colloids 
of the organism are examples of the problems which 
emphasize the importance of the close co-operation of 
physics physiology, and chemistry The progress in 
refinement of apparatus has been considerable and the 
gap between modem x ray equipment and pnmitixc 
oullits IS greater than the jagged flint used by the pre- 
historic surgeon in his operations and the modem sur 
gcon s scalpel The advance through constant improe e 
nient from the old gas tube and the adoption of a 
scieulific unit for me-asuriiig the output of radiation 
have been sigmlicant m modem therapeutic roent- 
genology 

In radiography much is expected from cme radiog- 
raphy in the future Dr Russell Reynolds while not a 
pliy sicLsl should be congratulated on excellent expen- 
iiieiilal rese-atch m the dexelopment of this method 

Dr Stnngeways well known ongmal experiment on 
the irradiation of tissue eelLs has be-en extended and 
amplified by Dr MaMieord in a brilliant pieue of 
mathematical dciliiction 

U liile the strict dixision of the total of human kiiowl 
edge into numerous destmctly separate sciences has 
serx ed liiaiix useful purpose s m the [last the partitions 


are growmg thm There are many problems and 

that of the action of radiation on the cell seems to be 
one of them, where a joint attack promises the best 
hope of success ’ 

That radiology is a science of many ramifications is 
fully appreciated by all, and the necessity for the 
orgamzation of the Bntish Association of Radiologists 
as recently set forth by the President of that new or- 
ganization isrecogmzed With the necessary good wiU, 
the close co-operation of the BnUsh Institute of Radiol- 
ogy and the new British Association of Radiologists 
should do much for the advancement of physics and 
radiology 

J N An6, M D 


The New Roentgen and Radium Institute in Aarhus, 
Denmark Carl Krebs Strahlentherapie 1936, 56, 
456-165 

The new Roentgen and Radium Institute erected re- 
cently in Aarhus Denmark is described by the author 
Photographs of the buUdmg floor plans, and a descrip- 
tion of the apparatus used are appended 

Ernst A Pohle, M D , Ph D 


Wilson Photographs of Roentgen Rays Passmg 
through Matter L Grebe Strahlentherapie, 1936, 
56, 603 

The author demonstrates sex Wilson photographs 
taken m the ‘cloud chamber ’ showmg the path of elec 
irons after passage of the x ray beam through air air- 
cqmvolent material, and gold The long path of the 
photo-electrons as well as the short path of the recoil 
electrons arc shoivn in the illustrations 

Ernst A Pohle M D Ph D 


The Morphologic Relationships between the Heart 
and the Stomach in Proportion to the Constitution of 
Fifty Soldiers as Shown by Radiologic Studies Luigi 
Stiiimola Archivio di Radiologia 1935 11, 379-396 
The soldiers in this study were grouped according to 
Viola's classification and were studied by orthodiagram 
Semmola's findings in regard to the size and shape of 
the heart and stomach agree w ith those of other authors 
and he points out the various similantics and differences 
he found with respect to the body type of the in- 
dividual 

E T Leddx, M D 


Concerning Bridges bclwe-cn the Clinoid Processes 
Technieal Demonstration of Clmoid Processes and of 
Clinoid Bndges Ludivig Haas Fortschr a d Gcb 
d Rdntgenstrahlen February 1935 51, 147-152 
This IS in reality two short papers one statmg that 
osseous bndges between the anterior middle and 
posterior clinoid processes are normal variations and 
have for mstanee no relationship to bronchial asthma 
^ maintained by Bien the second illustrating beauti- 
fully that detailed vaews of the clinoid processe-s of the 
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side close to the film may be obtamed by limited tube 
shiftmg m either the vertical or caudal direction, from 
the pomt of typical centermg and aimmg at the sella 
Itself instead of its pomt of projection to the temporal 
surface— at an angle of about 16 degrees m either 
vertical or caudal direction 

H A Jarre, M D 

THE UTERUS 

External Irradiation with Roentgen Rays of 200 and 
300 Kv as Imtial Treatment in Carcmoma of the Cer- 
vix M R Mathey-Comat Strahlentherapie, 1936 
57, 313 

The author beheves that m the treatment of car 
cmoma of the cervix it is preferable to use roentgen rays 
externally first, before applymg radium intra utenne 
Techmc 200 kv , 2 mm Cu -b 2 mm Al, 5-10 r per 
minute, 40-60 cm F S D , 4-6 fields of 16 X 15 or 
16 X 20 sq cm , 3,000 r per area and 3 000 to 3,500 r 
effective m the vagma When 300 kv are used the depth 
dose is still better, at the same time spanng the skm 
from excessive doses In the more advanced cases this 
prel imin a r y roentgen therapy often renders the cervical 
canal patent 

In the author's experience this desirable effect was 
obtained m from 48 to 49 per cent of the early and 
borderlme cases and m from 40 to 41 per cent of the 
advanced cases He also has the impression that 
mtra utenne radium treatment is tolerated better if 
x-ray therapy has preceded it Hospitaluation of the 
patient dunng this combmed x ray and radium treat- 
ment IS necessary 

Ernst A Pohle, M D Ph D 


Are the Operative Results m Carcmoma of the 
Cervix Improved by Post-operative Irradiation? H 
R Schinz Strahlentherapie 1936 57, 393 

The author studied the statistics published m the 
world literature regardmg the percentage of cures m 
patients with carcmoma of the cervix treated by opera 
tion alone or by operation plus irradiation After a 
critical analysis of the available figures and the calcula- 
tion of the mean error he comes to the conclusion that 
the combined treatment is at least 7 per cent (theo- 
retical calculation) or 3 3 per cent (empincal calcula 
tion) supenor to operation alone 

Ernst A Pohle M D Ph D 


XANTHOMATOSIS 

Xanthomatosis (Schuller Christian s Disease) Rob- 
ert A Strong Jour Am iled Assn 4ue S 1‘'36 
107, 422-426 

This term is used to describe a syndrome of certam 
bony defects m the skull diabetes insipidus and eiopb 
thalmos Hand presented the first case m 1S93, 
behevmg it due to tuberculosis Schuller reported two 
cases m 1915 and felt that the skeletal defects were sec 
ondary to disease of the hypophj sis cerebn Chnstian 
reported a case m 1919 and considered that the syn 
drome was due to a pitmtary disturbance. It has 
smce been estabhshed that the bony defects are pre 
dommantly the initial symptom Rowland (1928) 
reviewed the hterature extensively, presented two cases 
of his own, and was the first to prove that Schuller 
Christian s disease belonged m the same class with all 
the other diseases due to defective hpoid metabolism 
He suggested the name xanthomatosis ” 

Five chmcal entities have been mcluded under the 
general headmg of xanthomatosis by several wnters 
They are Gaucher’s disease Niemann Pick’s disease, 
Schuller Chnstian s disease, the xanthomas occurring 
m icterus, diabetes and pregnancy and the so-called 
essential xanthomatosis 

The etiology is unknown, the etiologic factor com 
mon to all apparently bemg a disturbance of hpoid 
metabolism or of hpoid excretion resulting m the 
storage of vanous forms of hpoid material m the 
organs or tissues of the patient They may be either 
widespread and diffuse (as m Niemann Pick's and 
Gaucher’s disease) or locahzed m granulomatous de 
posits, as m Schuller Chnstian’s syndrome and the 
cutaneous xanthomas The xanthoma cell is a cell 
of reticulo-endothehal origin infiltrated with hpoids 
and the reticulo-endothehal system is said either to 
remove an excess of hpoids from the tissues or to store 
an excess m areas m which trauma or mfecbons may 
have stimulated a collection of histiocy tes 

The most hopeful treatment for this condiuon is 
through diet and roentgen therapy apphed to the areas 
of hpoid deposit This apparently benefits the bone 
defects but does not improve the exophthalmos 

In the discussion Wahl pomted out that m Gaucher’s 
disease the hpoid is a kerasm, m Niemann Pick’s 
disease it is a lecithin while m Schuller Christian's 
disease it is a cholesterm compound 

Charles G Sutherland M B (Tor ) 



A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 

PUBLISHED BY THE RADIOLOGICAL SOOETY OF NORTH AMERICA 


VOL 28 


MARCH, 1937 


NO 3 


ERRORS IN X-RAY DIAGNOSIS OF INDUSTRIAL INJURIES 

By W WARNER WATKINS, M D , F A C R , Pathological Laboratory, Phoe^ux, Arizona 


^PHIS paper and the exhibit accom- 
panying it are not presented with the 
idea of bnnging anything new by way 
of technic or mterpretation to the roent- 
genologist That would be impertment, be- 
cause the illustrations come out of the very 
kindergarten of diagnostic roentgenology 
Commonplace as they are, however, these 
errors can be useful if they help us to sense 
more keenly some dangers which beset our 
special field of work, and make us more 
determined to msist on fundamental princi- 
ples m the practice of x-ray diagnosis 
If, by imagination, we can picture diag- 
nostic roentgenology as an orgamsm, sub- 
ject to forces which can help it or mjure it, 
as all organisms are, let us consider certain 
elements of a mahgnant chrome disease 
which afflicts us This ailment is not new 
and has been treated by many palliatives, 
but like other insidious malignant condi- 
tions which concern us as radiotherapists, 
whenever we succeed m stopping its ad- 
vance m one durection, it crops up m a new 
form and place We ivill call this disease 
'^pseudo-roentgenology’” and will bnefly con- 
sider its causes, symptoms, and treatment 
There are three causes which spring from 
a common stalk of nonnal development, 
that IS, the laudable desire to make the 
greatest possible use of tlie most valuable 
smgle aid we have in the diagnosis and 
treatment of human ailments, namely, 


‘ before the RudioIog\cal SociLli of Xor 

^iicrica at the THi.nt> second Annual Mctunir 
Cincinnati, Nov JO-Dcc 4 I'Mo 


X-ray Prom this normal stalk have 
sprouted three hnes of activity which have 
become parasitic and now threaten the very 
life of the orgamsm on which they have 
grown 

1 The widespread distribution, by en- 
ergetic manufacturers, of small and m- 
expensive x-ray plants In the develop- 
ment of small x-ray imits, the slogan of 
the manufacturers might well be “an x-ray 
machme m every doctor’s office,” and is 
bemg enlarged to mclude the office of every 
irregular practitioner who can legally 
operate one A doctor can hardly get his 
sign on the door, m any hamlet m the 
Umted States, and his name m a telephone 
directory, before some high pressure sales- 
man IS importumng him to boost his prac- 
tice by domg his own x-ray work “Why 
pay the radiologist on the next floor or m 
the next block to make your x-ray pictures? 
Your office girl, m forty-eight hours, can 
learn to make perfectly satisfactory x-ray 
films which you can easily interpret your- 
self, you can then do your own mdustnal 
work, set fractures under the fluoro- 
scope, examme the hearts, chests, and 
stomachs of your patients, make a great 
impression and pay for your equipment 
inside of a year ” Is that an overdrawn 
statement of what occurs? If it has not 
been done repeatedly m your own com- 
raumty, you have been overlooked and 
have, so far, been fortunate Six defimte 
instances could be ated m which state- 
ments even more presumptuous than this 
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have prefaced the sales of x-ray equipment 
m a community of fewer than 100,000 
people, each of these to be operated by 
general practitioners who were to make 
their own mterpretations A most astound- 
ing instance of high pressure salesmanship 
was that m which our Industrial Com- 
mission was persuaded to buy an x-ray plant 
and install it m the oflSce of their medical 
referee without consultmg him and while 
he was m New York City domg post- 
graduate work His successor gave the 
equipment away, as he needed the room 
to hold the filmg cases of mistakes made 
by other owners of x-ray equipment 

2 Out of this mistaken idea, created 
by advertismg and propaganda, has de- 
veloped the next causative factor of the 
malignant disease of pseudo-roentgenology 
Havmg acquired the eqmpment, the doctor 
naturally tries to handle as much of his 
x-ray work as possible, thinkmg, m his 
ingenuousness, that the taking of film s of 
bone mjunes and the mterpretation of 
findmgs is a very simple matter So, we 
find many doctors, entirely unfamiliar with 
the normal appearances of bones and joints 
on roentgenograms, \-raymg their own 
patients, trying to mterpret the films, and 
basmg their reports and management of 
injuries on these inadequate exammations 
and frequently mcorrect mterpretations 

3 The third cause of the disease of 
pseudo-roentgenology is akin to the other 
two It IS the still prevalent misconception 
of the true place and scope of diagnostic 
roentgenology m the practice of medicme 
m general This rmsconception is well 
illustrated by a recent decision of the 
Supreme Court of Califorma which is, m 
effect, that the practice of diagnosis by 
x-ray can be mdulged m by anyone and 
does not constitute practice of medicme 
The court’s decision referred to a chiro- 
practor and stated that he can not give 
colomc irrigations nor diathermy treat- 
ments, because these are a part of the 
practice of medicme, but that he can make 
x-ray films and mterpret them m diagnosis 

If educated jurists have no better con- 
ception of roentgenology m relation to 


medicme, is it any wonder that the average 
doctor, notonously credulous to any sales 
talk, IS easily persuaded that his opmioa 
IS as good as that of any roentgenologist 
on what is shown by x-ray films? The 
courts accept his opimons and mteqireta 
tions, so why should he harken to the 
counsel of the jealous x-ray specialist (who 
doubtless is only trymg to save the work 
for himself), that roentgenologic mteipre 
tation requues expert knowledge, a con 
stantly changmg techmc, and a profound 
knowledge of chmcal medicme^ 

What are the symptoms or evidences that 
such a disease flounshes m the orgamsm 
of roentgenologic practice? While it per 
vades every branch of our work, this dis 
cussion will be confined to some evidences 
found m a smgle narrow field, namely, that 
of mdustnal mjunes, mcludmg automobile 
acadents covered by personal hability 
insurance The symptoms ansmg out of 
the causes stated above are represented 
by errors m diagnosis, due (1) to made- 
quate and imperfect technic, and (2) to 
mterpretations based on insufficient knowl- 
edge and traming 

The knowledge of skeletal anatomy ac- 
quired m mechcal schools is not sufficient 
to become the sole basis of roentgenologic 
mterpretations of mjunes to bones and 
jomts Examples of errors due to inade- 
quate techmc are famihar to every roent- 
genologist, but through a umque system 
adopted by the medical referee of the 
Arizona Industnal Commission, an op- 
portumty has been given to see an unusual 
number of them within the past few years 
In spite of strenuous protests from many 
of iJie doctors mvolved, the rule was 
adopted that all reports on mdustnal m- 
junes treated throughout the State must 
be accompamed by any x-ray films taken, 
whether these were regarded as showing 
mjury or not This has resulted in the 
accumulation of a large number of mis- 
taken diagnoses mcludmg mjunes actually 
shown by the films taken but not recog- 
nized by the surgeons who took them, as 
well as mismterpretations of shadows In 
addition to this accumulation of films which 
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now fills the room formerly occupied by 
the white elephant x-ray plant, there is 
another umque set-up m Arizona This 
IS the Medical Advisory Council to the 
Industrial Commission, composed of five 
doctors appomted by the president of the 
State medical association, to which group 
was added a consultmg radiologist who is 
a diplomate of the American Board of 
Radiology This Council is entirely un- 
biased, IS placed under no restrictions by 
the Industrial Commission, bemg asked to 
examine the injured workmen referred to 
them as purely medical or surgical prob- 
lems The question of the compensation 
involved m them decisions is not to be 
considered by them, unless it has a bear mg 
on the physical condition found If the 
Council asks for further time for the mjury 
to become stationary, if they suggest medi- 
cal or surgical procedures not yet tried, if 
they desire special exammations which no 
member of the Council can make, these 
recommendations are followed by the Com- 
mission without question, regardless of 
cost If the injury is stationary, a rating 
of permanent disabihty is given and this 
is accepted by the Commission, regardless 
of the shock to the compensation fund 
when the rating is high, or the frothing 
and fuming of the workman and his at- 
torney, when the rating is lower than them 
demands Of course, the acceptance of 
the conclusions of this Council as final, m 
preference to any amount of opmion testi- 
mony, pro or con, from experts hued by 
one side or the other, has not passed un- 
challenged by the legal ambulance chasers 
and a concerted effort is bemg made to 
secure the abolishment of this Council It 
was even made an issue in our last guber- 
natorial campaign, and since the candidate 
for governor who publicly attacked the 
Council’s work was elected, the system may 
not last much longer A test case has 
already gone up to our Supreme Court and 
the sjstein was not only upheld by them 
unauunous decision, but was highly com- 
mended as the only procedure in vogue 
which is calculated to arrive at a fair and 
unbiased conclusion 


The errors found as the result of m- 
adequate techmc and mexpert interpreta- 
tion may be grouped under four heads 
(o) The cases m which perfectly normal 
structures have been imstaken for abnor- 
mahties by surgeons unfa m iliar wnth x-ray 
appearances It would probably seem that 
fellows of the College of Surgeons ought to 
be able to mterpret films of the extremity 
bones, at least However, we have seen 
more errors m the interpretation of condi- 
tions m the wnsts and feet than we have 
anywhere else m the body A case which 
caused great commotion m our Industrial 
Commission had reference to a sesamoid 
bone of the great toe The foot was x- 
rayed and diagnosed by a surgeon as show- 
ing a “dislocated (sic) sesamoid bone’’ 
of the great toe' The case cost the Com- 
mission S2,500, and when the films were 
exammed by a roentgenologist, he found 
the bones, mcludmg the sesamoids, en- 
tuely normal 

In another case the normal sesamoid in 
the pophteal space was diagnosed as a 
fragment of bone mside the knee joint 
Only the insistence by the consultmg 
roentgenologist that the structure was 
perfectly normal and entuely outside of 
the jomt, prevented an attempt to remove 
this by surgical procedure 

One who does not recognize the os- 
peroneum as a normal bone would cer- 
tainly be classed as a tyro, yet we have 
seen one reported as a fracture of the 
cuboid The mere fact that it was large 
and irregular m shape did not excuse this 
error in any one pretending to make x-ray 
interpretations 

Perfectly normal unumted transverse 
processes of the first lumbar vertebra (Fig 
1) have several times been diagnosed as 
fractures by mdustnal surgeons m our 
expenence The statement m Gray’s Anat- 
omy, that this “anomaly is rarely met 
with” IS misleadmg During the past three 
years we have kept watch of all our films 
showang this area of the spme, and have 
found the anomaly present m about 5 per 
cent of adult spines Two cases of this 
sort have gone to court with reputable 



264 


Radiology 



Fig 1 Fig 2 

Fig 1 Unumeed transverse processes of the first lumbar vertebra, bilateral Inadental finding with no 
hi^ry of injury This condition is found on one side or both in approxunately one person in twenty 

Fig 2 Unilateral ununited transverse process of first lumbar vertebra, found ^ter a bad. injury Cose 
finally went mto court and a surgeon with little eiiienence m x-ray mterpretation testified that, in his opinion, 
this was a fracture. Although an experienced roentgenologist and two competent orthopedic surgeons testi- 
fied that It was a normal condition for this individua], a veixlict for ^,000 damages was awarded This land 
of mjustice results from our archaic legal system n bleb permits an uninformed jury to choose the testimony 
they will accept, regardless of the comparative trammg and experience of the doctors tesufymg 


and ei-penenced surgeons testifying that 
they were fractures (Eig 2) 

The os tngonum has, been repeatedly 
mistaken for fracture by surgeons trymg to 
function as x-ray experts (Fig 3) Only 
the roentgenologist whose eye has become 
thoroughly tramed m an appreaation of 
bone contour, texture, and density can be 
trusted to say whether such a detached 
bone is really an os tngonum or a fractured 
postenor process of the talus Repeated 
experience builds up m the bram of the 
roentgenologist the abihty to become cer- 
tpm through steps which he cannot demon- 
strate to Junes nor even to other medical 
men whose perceptive abdities are not 
similarly treuned In the case of the os 
tngonum, as with other conditions, it is 
often just as difficult for a roentgenologist 


to show why he is certam of his opimon, as 
it IS for the expert m preaous stones to 
demonstrate to the imtramed eye why he 
knows a diamond is real and not an excel- 
lent counterfeit We may listen solemnly 
and nod our heads but, m the end, we must 
simply take his word that it is so 

The tibiale externum has been a source 
of error several times m our expenence and 
m at least one instance such a bone has 
been removed surgically as an unumted 
fracture, without benefit to the patient 
The free ulnar styloid has several times 
been mistaken for fracture When associ- 
ated with CoUes’ fracture this error is not 
important, but when such a bone is the 
only basis for diagnosis of mjury, it be- 
comes serious 

Free bones about the humeral condyles 
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or beyond, tbe malleob at the ankle ha've 
been nustakenly diagnosed as fractiures 
several tunes 



Fig 3 An os txigonum which was diagnosed os 
fracture by an orthopedic surgeon who makes his 
oivn X ray mterpretations The case finally had 
to be adjudicated by the Medical Advisory Board, 
who decided it was not a fracture 

The anomalies found so frequently m the 
lumbosacral area will be mentioned only 
to insist that the sigmficance of the condi- 
tions found belongs in the realm of roent- 
genologic interpretation, and the roent- 
genologist should not yield to the ortho- 
pedic surgeon the entire nght to say 
whether or not certam anomahes found are 
likely to be the cause of the symptoms 
complamed of The roentgenologist is pri- 
marily a clmiaan and has built his special 
knowledge on general medicme In draw- 
mg his conclusions, he should use all the 
clmical knowledge he possesses, as well as 
his techmeal skill and expenence as an 
expert m interpretation of x-ray shadows 
A familiar anomaly illustrates what 
imght happen m the automobile liability 
racket A man was dnvnng with a friend 


and their car colhded wuth a truck The 
fnend claimed a back mjury and sued the 
company ownmg the truck for 550,000 



Fig 4 An unfused tip of the spmous process of 
the fifth lumbar vertebra associated with spina 
bifida occulta of the sacral arch This condiUon 
was found during x-ray examination after an auto- 
mobile accident and was diagnosed as fracture 
by a surgeon This case finally went to court, 
sumg for heavy damages The jury accepted 
the unsupported testimony of a roentgenologist 
that the condiuon was an anomaly, as agamst the 
contentions of three surgeons that it ivas a fracture 
and brought m a verdict of "no damages " 


The chief exudence of mjury, aside from 
his complamts, was a film showing a con- 
dition diagnosed as fracture of the spmous 
process of the fifth lumbar vertebra (Fig 
4), this bemg the testimony of the man who 
made the film and three surgeons The 
condition shown was not a fracture, but a 
congemtal anomaly assoaated wuth spina 
bifida 

Belongmg m this same group are the 
errors of nusmterpretmg epiphyseal hnes 
as fractures This still happens, m spite 
of all the volununous literature on the 
subject, this evidently not bemg as wudely 
read as it should be The normal epiphyses 
which later are gomg to mute, differ from 
the anomalous bones mentioned above 
which remam permanently unumted In 
this group, we have seen instances of the 
following 

The internal humeral epiphysis, which 
IS frequently seen m young workmen 
(Fig 5) 
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Tlie tubercle of the fifth metatarsal 
bone 

Prominent tibial tubercles, diagnosed 
as Osgood-Schlatter's disease 
The marginal run of the ihum, which 



^1 Advisory Council, the roentgenologist 
has called for some additional examination 
or some special techmc not previously em- 
ployed, and some astoundmg revelations 
have been uncovered Perhaps the most 



Fig 5 In (A) there is a true fracture of the internal condyle of the humerus 
with the usual displacement distalward In (B) fracture of the mtemal condyle 
was diagnosed but this opiruon was changed by the surgeon when he consulted a 
roentgenologist who demonstrated under the fluoroscope that the fragment was not 
movable and not tender over the hne of separation 


may develop m several pieces on one 
side and m a sohd piece on the other 
The upper margm of the acetabulum, 
which may remam unattached as the os 
acetabuh 

The extremity of the acromion process 
Other transverse processes m the spme 
beside the first lumbar 

Tips of articular processes m the lum- 
bar spme 

(b) The second group of errors due to 
madequate techmc are those m which the 
examination was too limited m scope, 
or m which mexpenence has caused the 
lesion actually shown to be overlooked 
This group will illustrate the danger of try- 
mg to separate techmcal procedures from 
professional services m hospitals In prac- 
tically every case coming before our Medi- 


stnkmg illustration of the necessity of com- 
bimng mterpretation vnth special techmcal 
procedures directed by the roentgenologist 
and basmg both of these on a knowledge of 
the clmical symptoms, was the followmg 
case A pohceman got up suddenly out of 
a swivel chair and stepped on a match 
which rolled under his foot He fell, stnk- 
mg his elbow on a concrete floor and bnns- 
ing bis chest on the edge of a large badge 
which he wore just below his left clavicle 
X-rays of elbow and shoulder were made, 
and a crack m the bead of the radius found 
This healed, but symptoms of pain and 
muscular weakness persisted, which were 
diagnosed as brachial neuritis His case 
finally came to the Adnsory Council A 
review of the films was made by the roent- 
genologist, who found a fracture of the first 
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nb about one inch from the sternal end, 
the larger fragment bemg displaced down- 
ward (Fig 6) Smce the symptoms sug- 



Fig 0 Fracture of first nb near Us sternal at- 
tachment, «ith displacement downward of bony 
portion This film was made at the time of the 
accident but this fracture was not discovered until 
the case was review ed by a consultmg roentgenolo- 
gist several months later More comprehen- 
sive examination revealed the cervical nb shown in 
Iigurc 7 

gested involvement of the cervical plexus, 
a survey of the cervical spme was made by 
x-ray On one of the oblique views a small 
cervical nb was found (Fig 7), which can- 
not be seen on any other view of this spme 
or thorax The final conclusion was that 
the non-union and depression of the frac- 
tured first nb had resulted m pinchmg the 
ceriucal plexus between the two structures, 
and the relief of this by the proper surgical 
procedure was advised 

In another case of suspected mjury to the 
twelfth dorsal vertebra, tliree x-ray ex- 
aimnatioiis had failed to disclose positive 
e\ideuceof injury Finally, the consulting 


roentgenologist requested oblique views 
through the lower dorsal area One of 
these showed a fractured transverse process 



Fig 7 Small cervical nb, not visible m antcro 
postenor or lateral views, but shown only m this 
oblique projection The depression of the frac- 
tured first nb shown m Figure 0, to which this 
cervical nb is undoubtedly attached, produced 
symptoms of pain along the distnbution of the 
brachial plexus Illustrates the importance of 
special techmeal procedures directed by a roent- 
genologist familiar with the significance of clinical 
symptoms 

of the last dorsal vertebra — evidence that 
a serious injury had certainly been sus- 
tained 

Most of the cases m this group have 
had only two views and frequently only a 
single view, and many of these have to be 
re-exammed In a recent case, the reports 
stated that a lumbar vertebra was frac- 
tured and the film came with a report to 
prove this diagnosis The medical referee 
was not certain, while the roentgenologist 
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was almost certam that the crack m the 
vertebra was a gas shadow m the overlymg 
colon The man was ordered re-examined 



Fig 8 Conditions in the lower dorsal spine 
found five months after mjury the effects of which 
were supposed to be confined to the pelvis Fail- 
ure to secure film s of the spme soon after the 
mjury made it impossible to determme whether 
or not these changes were due to the mjury 

the body cast was removed, and the film 
showed that the overlymg gas bubble had 
moved and the fraeture was "gone with 
the wind ” 

A very graphic illustration of the possible 
seriousness of faulty techmc was that of a 
man who fell and bruised his hip No 
x-ray examination was made as the man 
could walk Some weeks later another 
surgeon exammed him on account of per- 
sistent pam, makmg a film of the hip but 
with the thigh m external rotation — certam 
sign of an amateur Diagnosis of an old 
impacted fracture of the femoral neck was 
made and the man put m a body cast 
When the film came to the medical referee, 
the roentgenologist said there was no frac- 
ture To prove the pomt a film was made 
of a normal pelvis, with one thigh rotated 


outward and the other mward The sur- 
geon treatmg the man was then requested 
to remove his cast and have a stereoroeut- 
genogram made with the thigh m internal 
rotation This was done and normal 
femoral neck was showrt Had the first 
film not been sent to the medical referee for 
inspection of consultmg roentgenologist, 
this man would have been kept m his 
body cast for two months, as the surgeon’s 
report stated that was his plan of treatment 
A man with a spme mjury which crushed 
his eighth dorsal vertebra was properly 
treated and came up for final ratmg before 
the Advisory Council because his S3Tnp- 
toms seemed greater than the mjury would 
account for A more comprehensive ex- 
ammation than any which had previously 
been made showed a fracture of the 
eleventh dorsal vertebra also 

(c) A third group of cases show bone 
changes or evidences of mjury of question- 
able relation to the recent acadent It is 
this type of mjury that gives the automo- 
bile insurance racketeers their opportimity 
These criminals fabricate an automobile 
acadent, claim mjury to a part which is 
known to show bone abnormahties, seciue 
x-ray films from some sympathetic surgeon 
mexpenenced m x-ray appearances, or from 
some irregular practitioner, improperly 
though legally penmtted to take x-ray 
films With these, they scare the insurance 
company mto settlement, and move on to 
a new field of activity The racket has 
mvaded the mdustnal field 
A man had an mjury to his pelvis which 
was x-rayed and found negative He was 
treated and discharged by his surgeon 
Five months later he turned up and claimed 
that his back still hurt him, now locatmg 
the pam high up This was exammed and 
old changes found m the lower dorsal 
vertebrm (Fig 8) He claimed his back 
had been perfectly normal until the mjury 
five months previously, and while the 
Advisory Council had grave doubt about 
these changes ha\ mg been produced by 
the mjury m question, they were forced 
to give fiirn the benefit of all doubt and 
rated him as 15 per cent permanently 
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disabled A thorough examination m the 
outset might have prevented this possible 
error 


showmg multiple fractures of the trans- 
verse processes of lumbar vertebras (Fig 10), 
which the surgeon thought must have been 






t 





Fig 9 Anomaly in devUopmeut of second 
lumbar vertebra. This was found at examina- 
tion, made the day after the accident It was 
re examined at mtcrvals during the next eight 
months and no visible change could be detected 
Medical Advisory Board decided it was a de- 
velopmental anomaly, a decision which was made 
possible because of the prompt examination at 
time of injury 

In another case a deformed second lum- 
bar vertebra was found m the spme of a 
young man injured by a fall from a con- 
siderable height at Boulder Dam (Fig 9) 
The appearance of tlie vertebra never 
changed during the months followmg, and 
the final conclusion at the end of six months 
w as that this deformity was not caused by 
the fall, but was either a congemtally de- 
fonned bone, or an old injury which the 
patient either could not recall or w'ould not 
admit 

V recent report came lu with a film, 



Fig 10 Film made immediately after a back 
mjury on a patient who demed previous mjury to 
the back Surgeon reported the fractures as re- 
cent and produced by the mjury under treatment 
The jMcdical Referee and the consultmg roent- 
genologist decided they were old and due to some 
prior mjury 


produced by the accident, as the patient 
demed pnor mjury However, the roentgen- 
ologist’s opimon was positive that these frac- 
tures were months and probably years old 
In a ivnst injury where the man claimed 
no previous accident, an old fractured 
scaphoid was found During the penod of 
ofasen'ation, we accidentally ran across 
some old films of this man’s ivnst made m 
1931 They showed the same condition 
exactly as it appeared five years later (Fig 
11) We have had quite a number of old 
Kienbock and Preiser lesions m the wnst, 
where the w’orkmen demed pnor injury 
id) In the fourtli group are mcluded 
those cases showmg pathological bone for- 
mations which are mistakenly interpreted 
as related to certam injunes 
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Fig 11 Old divided scaphoid found in a man 
who denied previous wnst injury While under 
observation and compensation an old film taken 
five years previously came to light which showed 
this identical condition then present 

interpreted as a traumatic periosteal pro- 
liferation, the mterpretation bemg changed 
as time brought no change m the shadow 
One of the most mterestmg cases m this 
group was one where a triangular fragment 
of bone above the head of femur was mter- 
preted as a fragment broken off the nm of 
acetabulum (Fig 12) Persistent symp- 
toms seemed to call for its removal, and a 
competent orthopedic surgeon searched 
diligently for the fragment, even explormg 
the hip jomt It was not found and subse- 
quent exammation showed the same den- 



Fig 12 Bony formauon at the upper margin 
of the acetabulum, diagnosed as a fragment de- 
tached from the pelvic bone and causmg pain 
Attempt at removal faded, as it could not be 
found Subsequent exammation showed the 
same shadow and final decision was that it is 
probably a calcification m the capsular ligament 
and of no clmical significance 


once or twice seen mterpreted as fracture 
of the nm of acetabulum 

Two or three tunes, we have seen calci- 
fications about the elbow jomt mterpreted 
as fractures or as associated tvith neuntis 
One of these is still a hve issue The at- 
tendmg surgeon recommends its removal, 
and the roentgenologist is unable to agree 
that It IS the cause of uhiar neuntis 
An mterestmg case recently was that of 
a cowboy who was thrown from his horse 
and found with a piece of bone protmdmg 
from the back of his thigh Films were 
made and condition, diagnosed as a com- 
pound fracture of shaft of femur, by the 
surgeon Cast was apphed Abscess of 
soft tissues developed, and when this was 
mcised several more pieces of bone came 
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away When the abscess healed, films 
showed the femur to be mtact This was 
evidently a fracture of an osteoma which 
was finally eroded away completely by the 
infection 

We must not lose sight of the fact that 
infections and bone changes may follow 
injury and may not be shown by the first 
exammation Among the conditions of this 
type for which the roentgenologist must 
be on the watch is acute traumatic osteo- 
porosis, the so-called Sudeck’s atrophy 
Since this may not develop for several 
weeks after mjury, it is a serious mistake 
to consider a first negative report as final 
for that injury The same caution ap- 
phes m spme mjunes, in which a Kummell 
deformity may develop when nothing is 
shown by the first exammation This is 
all in Ime with our theme that the roent- 
genologist should be a permanent and 
constant consultant m all mdustnal 
mjunes 

Havmg given consideration to the causes 
and symptoms, we can make a diagnosis 
of the disease, pseudo-roentgenology, afflvct- 
mg our specialty and we should be able 
to outline the treatment As m all medical 
problems, treatment is the thmg we are 
most interested m 

Are the illustrations here presented de- 
signed to promulgate the idea that the 
suffusion throughout our medical organ- 
ism of small \-ray plants is an un- 
healthy condition and should be combated’ 
Not necessanly so The leucocytosis 
rcsultmg from mfection is very desirable, 
but if It changes to a leukemia, that is 
aiiotlier matter The general use of vray 
in diagnosis has contributed to medical 
progress and can contribute still further, but 
It should be held within the bounds of 
health That is our problem 

The most progressive step we have made 
in a generation was the orgamzation of 
1 he Aiuerican Board of Radiology, whose 
function IS to determine and specify who 
shall be entitled to be classed as specialists 
111 roentgenologic interpretation We can- 
not, of course, expect to ha\ e these designa- 
tions accepted by the public or public 


seiwants until the medical profession itself 
has accepted them It is not sufficient 
that the Amencan Medical Association 
accepts the Board’s classification for its 
medical directory It must go much fur- 
ther than this The Couned on Medical 
Education and Hospitals should lay down 
as a defimte essenbal for hospitals ap- 
proved for mtern trainmg that the de- 
partment of diagnostic roentgenology, as 
well as all radiotherapy, shall be under 
the supervision and duection of diploraates 
of the Board of Radiology 

Havmg accomplished this step, we can 
go to Industrial Commissions and m- 
surance earners with the demand that com- 
petent roentgenologists shall review then 
cases and personally supervise all difficult 
exammations Also that only adequate 
and proper exammations are entitled to 
be paid for 

The courts will be the hardest to deal 
wth, because institutions which have not 
changed their ideas or procedures m a 
thousand years find it difficult to keep up 
with rapidly movmg developments Oc- 
casionally, we see a flash of mtelligence 
from a junst m the matter of x-ray exanu- 
nations, as m the case of one Federal 
judge who decreed that x-ray films were 
not needed, so long as the roentgenologist 
could tell what was shown by them Wise 
judge, may his tnbe mcrease ! 

In summary, then, our contention is that 
only those who are expert shall pretend to 
be so We have several excellent prece- 
dents for this claim The College of 
Surgeons has been workmg for years to 
prevent mcompetent surgeons from domg 
major surgery Even though the Amencan 
Board of Pathology is just bemg formed, 
we w'ould be astounded if a doctor whose 
only qualification was the possession of a 
microtome and a microscope should at- 
tempt to make tissue diagnoses, and yet 
exactly that ndiculous situation holds in 
the field of diagnostic roentgenology 
Many practitioners carry ophthalmoscopes 
to observe gross conditions m the eyes, 
but their opmions would not be accepted 
m court as agamst those of ophthalmolo- 
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gists Illustrations miglit be multipbed ad 
tnfimtum 

If the hospitals approved by the Council 
on Education for intern training, and those 
certified by the American College of Sur- 
geons, were required to have their diag- 
nostic x-ray work directed by approved 
roentgenologists, if Industnal Commis- 
sions and msurance earners would accept 


as conclusive only the findin gs of such ex- 
perts, if the courts would hold as of value 
on these matters the opmions only of those 
recognized as competent by the bodies 
qualified to pass on them, we will have 
gone a long way toward stoppmg the prog- 
ress of this disease which is now parasiti- 
cally flounshmg on the fair body of our 
specialty 
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PEPTIC ULCER PATIENTS^ 
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I N considering extra-biliary lesions that 
might afifect the normal funcbon of 
the bile passages, one naturally turns 
first to erosions of the stomach and duo- 
denum, partly because the mtake of food 
IS so closely associated with expulsion 
of bile and partly because it has been sus- 
pected, smce the time of Claude Bernard 
(1), that hydrochlonc aad plays some rdle 
m regulatmg the flow of bde Further- 
more, these lesions vary among them- 
selves, it bemg now generally recogmzed 
that peptic ulcer is characterized by an 
abundance of free acid whereas carcinoma 
of the stomach and perniaous anemia are 
distinguished, respectively, by a decrease 
and virtual suppression of free acid 
Here then, would seem to be an experiment 
provided by Nature for testmg the rdle 
played by gastnc secretion 

To Bronner (2) must go the credit for 
first pomtmg out that m peptic ulcer 
patients the gall bladder empties rapidly 
He considered, indeed, that the gall 
bladder of his ulcer cases exhibited greater 
motility than that of any normal group of 
the population He even went so far as 
to predict that ulcer could be diagnosed by 
the rate of emptying of the gall bladder 
Since tliat time, however, more detailed 
information has appeared concermng the 
normal rate of emptying in different sex 
and age groups Wc know, now, that 
individual variation is so great that little 
can be predicted from a single case It is 
only when we obtain the mean cun'es of 
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evacuation m a relatively large number of 
individuals that we can say, for instance, 
that, on the average, the gaU bladders of 
boys empty much faster than those of 
girls (3), that after puberty the male gall 
bladder empties significantly slower than 
the female (4), and that m old age (5) 
there is, at least, no dimmubon m rate of 
emptying m either sex 

Bronner, however, drew his conclusions 
from ]ust 12 peptic ulcer cases (four women 
and eight men) and half of these were com- 
pheated by short or long standmg gastro- 
enterostomies Furthermore, his esti- 
mates of gall-bladder volumes were based 
on purely visual mspection of cholecysto- 
graras It has seemed desirable, there- 
fore, to restudy this problem with the aid 
of quantitative methods and more ade- 
quate controls 

To test the hypothesis outhned above, 
we have employed the same techmc that 
was used m studying normal individuals 
FoUowmg visualization of the gall bladder 
by oral administration of “lodeikon,” 
cholecystograms were taken at 2, 4, S, 12, 16, 
20, 25, 30, 35, 40, and 45 minutes after 
a standard meal of four egg yolks, the 
latter well mixed m an equM volume of 
milk, seasoned with a pinch of sugar and a 
few drops of vamlla The outlmes of the 
gall bladder were then transferred to 
tracing paper and divided into segments 
representing circular phnths From these 
the cliangmg volumes of the gall bladder 
Mere computed according to the methods 
described in preceding articles (3, 4) 

Inadentally, ulcer patients were studied 
in the order they appeared for diagnosis m 
the Department of Radiology and before 
treatment for ulcer had been instituted 
Altogether, cholecystograms were made 
from 33 male patients, of these, 10 senes 
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^nfin^ttml 

If the hospitals approved by the Council 
on Education for intern training, and those 
certified by the American College of Sur- 
geons, were required to have their diag- 
nostic x-ray work directed by approved 
roentgenologists, if Industrial Commis- 
sions and msurance earners would accept 


as conclusive only the findmgs of such e\ 
perts, if the courts would hold as of value 
on these matters the opmions only of those 
recognized as competent by the bodies 
qualified to pass on them, we will have 
gone a long way toward stoppmg the prog- 
ress of this disease which is now parasib- 
cally flounshmg on the fair body of our 
specialty 
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were discarded, three because of lack of 
visuahzation of the gall bladder, six be- 
cause the senes was incomplete (through 


gastnc ulcer group empty much faster 
than those of normal males (3, 5), le, 
the former have discharged more than 



Fig 1 Individual curves of contracUon of the gall bladder m 23 peptic ulcer pa 
tients of the University Hospital c c bile volume of gall bladder in cubic cenUme- 
ters, 0-43' p c , mmutes after standard meal of 4 egg yolhs, letters represent names 
of patients {cf Table I) 


famtness of shadows or obhteration due to 
gas, stools, banum, etc ), and one because 
the gall bladder failed to empty at all 
The remaining 23 (11 gastnc ulcer senes 
and 12 duodenal ulcer senes) are listed m 
Table I {A and B, respectively) and form 
the basis of this report The mdividual 
curves of evacuation will be found m 
Figure 1 By translatmg these mto terms 
of percentage loss of volume m given umts 
of time, the mean curves of evacuation 
for the different groups have been obtamed 
These are shown m Figure 2 

Inspection of Figure 2-A shows that on 
the average, gall bladders of the male 


four-fifths, the latter only approximately 
two-thirds, of their contents at the end of 
the first 40 imnutes When subjected to 
statistical analysis, these differences are 
found to be highly significant, t e , the 
probabihty (P X 100) that these differ- 
ences may be due to random sampling is 
less than four m a thousand (see last 
column. Table 11-C) So also at 12, 
20, and 30 imnutes post-abum the differ- 
ences are significant, the probability rang- 
mg from 4 6 m a hundred to 5 m ten thou- 
sand ^ 

* In ordinary statistical parlance ifadiffcrcnce occurs 
less five times in a hundred it is assumed that it is 
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Gcwtric vj Duodcrval Ulcers 



Pephc Ulcers vs P^eqna^a^ 
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2' a* 13' 30' 30' 40'plc. 2* 6' 12' 20 30' 40'{xc. 

eracuatwn of ^1 bladder m peptic ulcer paUents reduced to perccntacc basis (cf 

^ of bile m gall bladders of a given group at a given time A gastric and 
^ «»««• contrasted wth The norm for men (Toyd^' 


not due to chance As m preceding paju-rs the writer 
IS mdcbtvd to Dr Edith Bojd of the Department of 
Anatomy for supervising the statistical anal) scs 


The duodenal ulcer curve, on the other 
hand, is intermediate m position, and its 
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differences from the norm are significant 
only at the forty-mmute readmg (Table 
II-P) When, however, both ulcer groups 
are combined (Fig 2-B) the curve for ul- 
cers IS significantly steeper than that for the 
norm m the 20-, 30-, and 40-mmute penods 
(Table ll-B) li is not so steep as the 
curve for young boys, although the two 
resemble each other closely m shape 
By way of contrast, and to mdicate the 
other extreme m rate of evacuation, we 
have added to Figure 2-B the curve for 
gravid women (6) 

At this pomt objection may be raised 
to the fact that the norm is made up of 
two groups — a combination of 12 young 
men (age IS to 2S) and 14 older men (age 
60 to 73) , whereas the 23 men m the ulcer 
group range all the way from 24 to 68 
years of age Their distnbution accord- 
mg to decades is as follows 

20-39 30-40 41-49 50-59 60-69 

11 Gastnc ul- 
cer patients 2 2 2 5 0 

12 Duodenal 

ulcer patients 3 4 12 2 

Total 5 6 3 7 2 

Group 1 Group 2 

With this grouping as a basis we have 
made a new set of compansons (Fig S-j*!), 
placing the mean curve of emptying of 
Group 1 (made up of 11 ulcer pabents 
below the age level of the chmactenc) 
against the curve of 12 normal young 
men When these curves are analyzed 
statistically, the differences are found to 
be significant in the 20-, 30-, and 40- 
minute readings (Table II-£) Thus it is 
clear that m younger men, peptic ulcer 
markedly accelerates the discharge of bile 
from the gall bladder 
UTicn we turn to the men above the 
age level of the climactenc (Fig 3-B) the 
difTcronce between ulcer patients and the 
norm is not marked enough to be stabsti- 
cally significant (Table Il-h) This may 
mean exactly that which the curves sug- 
gest, namely, tliat erosions of tlie stomach 
and duodenum m older groups have less 
efiTLCt on the discharge of bile than m 


younger groups Of mterest m this con- 
nection are the studies of Sagal, Marks, 
and Kautor (7), who have shown that 
gastnc aadity is highest m the earher 
age groups, reaching its peak m the fifth 
decade, and lowest m later decades 
Even if free aad is not the cause of ac- 
celerated discharge of bile from the gall 
bladder, decrease m aad m old age may 
reflect a decrease m the factor which does 
regulate the rate of emptymg and so af- 
ford a clue as to why the differences be- 
tween the ulcer curve and the norm of old 
age are not greater 

On the other hand, the normal curves for 
old men and women, as pointed out m a 
previous study (5), are not so satisfactory 
as those for young men and women, be- 
cause m the latter group, made up chiefly of 
medical students, 100 per cent of the gall 
bladders were visualized, whereas m the 
former (made up of hospital patients 
without obvious bihary or gastro-mtestmal 
histones) only 76 per cent of those studied 
could be visuahzed So the conservative 
position was taken that although the gall 
bladder of old adults was on the border- 
hne of bemg significantly faster than that 
of young adults, it was merely because we 
were deahng with the more favored mem- 
bers of an old age group, namely, those 
whose gall bladders were capable of bemg 
vusuahzed Probably, therefore, our nor- 
mal curv^e of emptymg for old age is too 
fast Beanng this in mmd, as well as the 
fact that m Figure 3-15 the ulcer patients 
average ten years younger than those con- 
stituting the “normal” old age group, 
together with the further observation that 
all the ulcer curves are consistently m the 
direction of being faster, we have httle 
hesitation m concluding that the effect of 
peptic ulcer even m older men is to m- 
crease the rate of discharge of bile from the 
gall bladder 

discussion 

Granting that the above findmg is true, 
what clinical significance has it? Prob- 
ably none, for a somewhat more rapid 
flow of concentrated bile after meals 
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more he suspects that their existence can- 
not be ruled out until the mean value has 
been obtained in a larger number of cases, 


has yet determmed the mmimum amount 
of egg-yolk m the duodenum necessary 
to produce a maximum phase of contrac- 




uichc of duodenal ulcer) , B tracings of cholccysto- 
grams show mg slow emptying of gall bladder 



A roentgenogram of stomach and duodenal cap 
{N “• mche of duodenal ulcer), B tracings of 
cholecystograms, showmg fast empl>ing of gall 
bladder 


probably because the biliary tract is 
regulated by a number of factors, any one 
of which may, upon occasion, be masked by 
another However, the evidence is quite 
convincing that the human gall bladder, as 
contrasted with that of tlie cat (10), for 
instance, is not subject to reflexes onginat- 
mg 111 the stomach, for painful faradic 
stimulation applied tlirough a Rehfuss 
tube causes neither eoiitraction of a relaxed 
gall bladder nor inhibition of one that is 
eeaeuatmg after a fatty meal (11) What- 
ewer effeet is produced by increased mo- 
tilitN of the stomach must, therefore, act 
lu another wa> — perhaps through the dis- 
charge of larger quantities of food into the 
duoileiuiin m the first half-hour after a meal 
bo far is the writers are aware, no one 


tion of the gall bladder It must be quite 
small, for we have repeatedly mduced it by 
injecting just one egg-yolk (30 c c by 
volume, when mixed ivith water, 12) 
Incidentally, the mean curve of evacua- 
tion m mne such cases is significantly 
faster than m a comparable student group 
to whom four or five egg-yolks were given 
by mouth (Fig 3-/1, see *, and Table II-G) 
Therefore, it is quite probable that the 
tendency of the stomach m peptic ulcer 
patients to discharge its contents with an 
iiutial rush— as Dr Rigler informs the 
writers is usually the case — is an important 
factor in accelerating the discharge of bile 
In this sense, but not in the sense of 
Bromier (2), who considered that the 
\agus acted directly on the gall bladder of 
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would seem to have no physiological 
significance, especially smce such a rate 
of flow would be withm the limits of nor- 


A 

(11 

12. pc. 21 pc. JO pc. 

Fig 4 Case Ho (Table I-A and Fig 1-A ) 
A roentgenogram of stomach (C = crater of 
large gastnc ulcer), B tracmgs of selected cho- 
lecystograms showmg slow evacuation of g all 
bladder 


gall bladders of which empty at greatly 
differmg rates (4-5 and 5-5) So with 
the duodenal mches (Figs 6 and 7) In 



2'pc. 4'pc. 6pjc lt>e^ 20 pc. 


Fig 5 Case Ph (Table 1-A and Fig 14) 
A, roentgenogram of stomach (C = large perforat- 
mg ulcer), B tracmgs of cholecystograras showing 
fast emptying of gall bladder 





2 pc. 6'pc. 



mal variation Its value then is chiefly 
negative, it strongly suggests that one 
does not need to fear that peptic ulcer will 
lay the foimdation for bihary disturbances 
This, of course, is m marked contrast to 
the prognosis which prevails m pregnancy 
However, the fact that the influence of 
ulcerations on the bihary tract is bemgn 
does not render it any less important, be- 
cause it may eventually throw hght on the 
mechamsm of bihary disease What fac- 
tors, then, are responsible for this ac- 
celeration of flow^ Does the size of the 
ulcer, for instance, make any difference^ 
Apparently there is no obhgatory rela- 
tion between the two, for if we compare 
Figures 4 and 5 we see two craters of the 
same size (4-zl and 5- A), the associated 


this connection, however, it may be noted 
that m a larger senes Vanzant, etal , have 
reported that the aadity vanes ivith the 
size of the ulcer (8) 

Secondly, does the mcreased motdity 
of the stomach play any r61e, either 
through reflex stimulation of the gall 
bladder and sphincter of Oddi, or through 
the imtial delivery mto the duodenum of 
larger volumes of hormone-provoking food^ 
Superficial studies would suggest a nega- 
tive answer, for it is not difficult to find 
individuals m whom a rapidly emptying 
gall bladder is assoaated with an eight- 
hour stomach or ivith a sluggish intestinal 
tract that requires 120 hours for the pas- 
sage of a banum meal (9) Nevertheless, 
the more one deals with such factors the 
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have shovra that the mean for gastnc 
secretion m duodenal ulcer patients is 
only on the borderlme of being significantly 
higher than the normal mean The mean 
for achlorhydna and espeaally the mean 
for permaous anemia, however, are 
significantly lower than the normal In 
view of these various considerations it 
would be folly at this tune to deny the 
possibihty that free aad is an acceleratory 
factor m the evacuation of bile m peptic 
ulcer patients On the other hand, it 
would seem that the effects of peptic ulcer 
could be explained without resort to the 
theory of stimulation of the duodenum by 
spurts of acid chyme It is hoped that 
our impendmg study of permaous anemia 
patients may afford another means of 
separating the aad from the food factor, 
for m such patients we may expect a steady 
initial flow of food from the stomach that 
would be unmixed with free acid In this 
connection, it may be noted that our first 
returns on patients with carcmoma of the 
stomach (21) indicate that m this dis- 
ease the gall bladder empties at a normal 
rate 

STOIMARY 

(1) Visualization of the gall bladder 
(oral method) occurred in 30 out of 33 
peptic ulcer patients 

(2) From this number, 23 good senes 
of cholec)'stograras were obtained after a 
standard meal of four egg-yolks and raiUc 

(3) Computation of the changing \ol- 
umes of the gall bladder has indicated 
that at least m men under forty, and prob- 
ably in older men as well, peptic ulcer 
inarkedlj increases the rate of exacuation 
of the gall bladder 

(I) 111 discussing the vanous factors 

tliat might be responsible for this ac- 
cek rated discharge of bile, it was shown 
tint when a single tgg-yolk is placed 
dimtlj into the duodeiimn the gall bladder 
t inputs sigiiificantlj faster than when four 
or lit c egg-j oiks art gi\ tn by mouth 

(o) It is suggested, therefore, that the 
greiUr toiius of the stomach m peptic 
ulcer e^'ists may be responsible lor a gre iter 


imtial rush of food mto the duodenum, 
which, m turn, causes faster evacuation of 
the gall bladder Possibly, also, this 
vagotony may relax the sphmeter of Oddi 
(6) The theory that the large amounts 
of free aad m the stomach of peptic ulcer 
patients may also provoke the duodenum 
to greater production of cholecystokmin 
IS withheld pending a survey of the rate of 
emptymg of the gall bladder in achlor- 
hydne patients 
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TABLE rn EMPTYING OF GALL BLADDER IN NINE NORMAL YOUNG MEN AFTER INJECTION 

OF ONE EGG-YOLK INTO DUODENUM 


Volume of Gall Bladder at 


Name 

Age 

Wt 

2 min 

8 nun 

12 mm 

20 min 

30 mm 

c cm 

Percent- 

age 

c cm Loss 

Percent 

age 

c cm Loss 

Percent 

age 

c cm Loss 

Percent- 

age 

c.cm Loss 

W F (Fig 3*) 

M K (Fig 2*) 

G A K (Fig It) 

E D P (Fig 3*) 

A R (Fig It) 

M M S (Fig 3*) 

T J W (Fig 3*) 

A D W (1) (Fig 1*) 
A D W (2) (Fig !♦) 

20 

21 

30 

23 

16 

22 

21 

21 

21 

115 

128 

130 

140 

165 

130 

154 

149 

149 

25 8 

28 0 

32 61 
(4 pc) 

19 63 
68 76 
(4 pc) 

20 96 
22 58 
46 08 
61 99 
(4 pc) 

18 2 29 50 

27 6 1 43 

17 56 46 14 

19 26 1 88 

67 86 1 31 

19 93 5 10 

14 31 33 63 
26 82 41 80 
(62 58) 00 00 

14 8 42 64 

22 2 30 57 

11 21 65 62 

18 89 3 77 

60 80 11 58 

15 94 24 10 
10 62 52 97 
18 20 60 51 

61 60 16 77 

10 3 60 00 

10 35 63 00 

11 07 66 06 

15 00 23 58 
35 55 48 30 

9 30 55 71 

9 00 60 14 

9 90 78 62 
22 80 63 23 

10 30 60 00 

7 40 73 57 

7 52 78 28 

9 45 51 SO 

25 11 63 48 

2 51 88 05 

8 16 63 87 
(19 92) SO 08 

12 60 79 68 


195 1260 326 41 160 79 308 63 518 54 638 87 

Mean 22 140 36 27 17 87 34 28 57 62 70 98 


* For individual curves of contraction, see Boydeii and Birch, 1930 
t For curve, see Boyden and Saunders, 1928 


ulcer patients, increased flow of bile in the 
presence of peptic ulcer may be attributed 
to the fact that the patient is vagotomc 
Of speaal mterest m this connection is 
Babkm’s observation that the gastnc glands 
on the lesser curvature are more actively 
under the control of the vagus than those 
m the region of the greater curvature (13) 
Whether the human sphmcter of Oddi, as 
contrasted with the occludmg apparatus 
m mammals (14), is also subject to vagot- 
ony has yet to be proven but cannot be 
disregarded 

This bnngs us to our thud query To 
what extent is the discharge of bile m- 
fluenced by mcrements of free acid from the 
stomach? As mdicated m the reviews of 
the subject by Babkm (15) and Ivy (16), 
there is abundant evidence that m ani- 
mals, dilute HCl mtroduced mto the 
duodenum causes contraction of the gall 
bladder and a drop m pressure at the out- 
let of the common duct But m man, oiu 
experience has been that m foiu out of 
eight attempts, duodenal mjection of 20 to 
40 c c of dilute aad rangmg from 10° to 
75° produced merely a small reduction of 
the gall-bladder shadows, lastmg from 
8 to 14 mmutes only and never resultmg 
in aspuation of B bile (12) In our present 


state of knowledge regardmg the forma- 
tion of gall-bladder hormones, what effect 
the aad would have when mixed mth egg- 
yolk can only be conjectured Further- 
more, if the free aad were the cntical 
factor m the acceleration, we would expect 
the curve of evacuation m duodenal ulcer 
patients to be faster than those with gas- 
tric ulcer — ^the reverse of the situation in 
Figure 2 -a 1— for several authors (S, 17, IS) 
have recently shown that the highest 
aad values are associated with duodenal 
ulcer ■* 

On the other hand, the distmguishmg 
feature of gastnc secretion m man, as 
contrasted with the dog — m which animal 
it IS produced only at maximum concentra- 
tion (19) — ^is its great vanability, both m 
concentration and m quantity Thus 
Berglund, Johnson, and Chang (20) who 
have taken the position that the impor- 
tant measure of gastnc secretion is not the 
free aad but the total output of chlondes, 

‘ In our senes the record of his t a m i n e tests indicates 
that the amount of free acid is approximately the same 
for gastnc and duodenal ulcer groups (Table I) But 
these routme hospital reports cover only 10 patients 
and are otherwise mcomplete. They are mcluded to 
show that all but one of the patients tested had free 
acid and that the tiler was withm the range of what is 
considered normal 



THE ROLE OF THE VEGETATIVE NERVOUS SYSTEM IN THE PRODUCTION OF 
MOTOR PHENOMENA OBSERVED IN THE UPPER DIGESTIVE TRACT^ 

By ALFRED C SIEFERT, M D , Oakland, California 


^HIS paper aims to discuss the motor 
phenomena which may be observed 
m the upper digestive tract, particu- 
larly m the stomach, and which have been 
observed for years by every physician 
mterested m climcal gastro-enterological 
roentgenology The writer will make an 
attempt to correlate these motor phe- 
nomena with facts and theones concemmg 
the vegetative nervous system 

Dunng the present penod of morpho- 
logic roentgen diagnosis the so-called “func- 
tional findmgs" are looked at somewhat 
askance Greater attention to them, how- 
ever, is bound, m the water’s opimon, 
to extend the scope of our ideas, especially 
along the Imes of the causation, and to 
deepen our conceptions of orgamc gastro- 
intestinal disease, and furthermore, to make 
us more alert to the importance of psycho- 
neurotic, endocnne, and allergic distur- 
bances Nvith reference to the digestive 
tract The relationship between peptic 
ulcer, for instance, and psycho-neurotic 
influences is not a new conception It is, 
in fact, obsen'ations and expenences of 
this phase that have aroused the water’s 
particular interest in the entire subject 
The observations and expeaences laid 
down 111 this essay cover a peaod of 18 
years of hospital and pavate roentgeno- 
logic practice One may remark that 
the last years of the economic depression, 
especially, which ha\c brought many in- 
dienduals under hea\’y nervous stram, have 
been particularly fruitful m >nelding ma- 
teaal for the discussion in hand Patients 
uitli gastro-intestmal symptoms directlj 
traceable to nervous tension are found 
particular!} among business and profes- 
sional men and quite frequently among 
members of the medical profession 

1 he method of examination pamanl} 
used h IS been of course, fluoroscopy, and 

' Ijcimi Uk Uadiolo^Kal boemy of XortU 

Aniirnj at the Twint> second Annual Mcvtini. al 
timuuuii \o\ iO-Dcc -i I'JJO 


it is frequently impossible to hold fast 
on roentgenograms what has been observed 
on the screen Such refinements as aimed 
roentgenography, roentgen-anematogra- 
phy, and roentgen-kymography have not 
been at the water’s disposal 

The motor manifestations in the upper 
digestive tract may be classified in three 
groups from which all other motor phenom- 
ena may be deaved They are (1) tonus, 
(2) peastalsis, (3) sphincteac action 

Tonus — ^The chief manifestation of 
tonus is the so-called "peastohe function, 
exercised by the smooth musculature of a 
hollow viscus It IS thus that the organ 
contracts closely about its contents Tonus 
may be dmded into three cluneal states 
the normal, to which we refer as the 
orthotonic state, increased contractability 
of a hollow viscus is called hypertomis, 
and a decrease below the normal, which 
allows the contents to sink by gravity to 
the lowest portion of the stomach, for 
instance, is called hypotonus, and, in 
extreme cases, atoniis To the tone of the 
longitudmal musculature of the stomach 
the latter owes its shape Localized in- 
crease of tonus is termed “spasm” the 
“spastic mcisura” and "hour-glass con- 
traction,” the latter so frequently an ac- 
companiment of peptic ulcer, are examples 
The increase m height and thickness and 
complexity of the gastac rug® are ex- 
pressions of increased tonus of the mus- 
culaas mucos® of the stomach It is 
rarely justifiable to interpret this condition 
as significant of gastritis, but a hypotonic- 
ity of the musculans mucos®, evidently 
associated with a lack of turgor m the 
mucosa, is quite commonly a sign of 
h} pochlorhydria 

Peristalsis is the rhythmic contraction 
of the circular musculature of the stom- 
ach, beginning at the cardia on the lesser 
cureature, in the region where the myo- 
genic theor} of Alvarez places a pace- 
maker, and jiroceeds w ith increasing \ igor 
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DISCUSSION 

Dr Leo G Rigler (Minneapobs, 
Mum ) I just told Dr Boyden that I was 
very glad Dr Garland invited him here be- 
cause now you will think I am a scientist 
also' 

Of course, I am not 

I think this is a very beautiful presenta- 
tion Every tune I hear it I enjoy it all 
the more, and the only thmg I want to em- 
phasize IS Dr Boyden’s method of ap- 
proach in the study of this problem 

Some of you no doubt have read some of 
the papers, particularly one recently pre- 
sented by Kirklm and Good on the ques- 
tion of the demonstration of a diseased gall 
bladder or the apparent demonstration of 
a diseased gall bladder as a result of some 
extrinsic factor, and that type of study is 
extremely important m trymg to rule out 
the errors which might occur m ordinary 
cholecystography 

Dr Boyden’s approach is an entirely 


different one in which, by using the nor- 
mally visualized gall bladder, he tnes to 
detemune the effect of extra-bihary disease 
upon its emptymg In many ways this is 
a more effective method if you can do it, 
because approachmg it from the opposite 
angle, the non-visuahzation of the gall 
bladder mvolves many other factors of 
error which are not present m this type of 
study 

I think that all of us would do well to 
think of these charts and to observe care 
fully this maimer of study, because if you 
have seen it to any extent you reahze how 
very accurate this procedure is, how well it 
works out m the study of aU the physiologi- 
cal processes which mvolve the gall blad- 
der 

Dr Edward A Boyden (closmg) I 
really have not anythmg more to say other 
than to answer Dr Eorkhn’s question 
and to thank you for your very courteous 
attention and kmd remarks 

The problem that Dr Kirkhn has men- 
tioned is, perhaps, the most difficult of all, 
because m gall-bladder disease it is so hard 
to secure good cholecystograms and, there- 
fore, to obtam mean curves of emptying 
from a large enough sample of the popula- 
tion The problem could best be attacked 
by someone like Dr Kirkhn who has large 
numbers of patients coimng through a 
chmc and who could sidetrack for special 
study all pathologic cases that were visual- 
ized 
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Fig 2 Fig 3 

Fig 2 D1730 Diagnosis Ulcer of the duodenal bulb, penetrating type Crater retains banum at six 

hours ""tUe fully distended stomach showed no notable vegetative nervous system abnormalities, cxceptmg 
a persistently spastic duodenal bulb The mucosa of the stomach shows a delicate serpentine pattern, the 
gmcral course of the ruge, however, is parallel and they sweep m a gentle curve toward the pylorus Tile 
‘spidery" deformity of the duodenal bulb is considered spastic to a considerable degree There was no su- 
hour residue m the stomach but a retention of banum m the ulcer crater Comment Illustrates prcdonuuaatly 
augmentative effects in the presence of organic pathology in the duodenal bulb 

Fig 3 DH78 Recurrent thyrotoxicosis follow mg thyroidectomy Present metabolic rate, plus 25 per 
ce-nl Essential hyperteution Blood pressure variable 130/80-1S0/90 The clmical symptoms of the 
lliyrotoxicosis arc all quite marhed Gastro-cntcrostomy for duodenal ulcer m 102-i ulcer had perforated 
Examination of digestive tract shows findmgs which one would class as ‘vagotonic,’’ even m so definite a 
'synipathetieotouic" disease os thyrotoxicosis, and, in the writer s expcntmcc, this is quite typical The pa- 
tient exceeds the description quoted from Harvey Cushuig The mucous membrane examination, is able to 
demonstrate a definite ycjuual ulcer of the penetratmg type just beyond the stoma The duodenal bulb 
shows cicatricial stenosis The gastro-cnteroslomy is efficient m drammg the stomach Comments Illus- 
trates m a constitutionally psy choncurotic the re-current development of peptic ulcer, complicated by thyroid 
and adrciml dysfunction The phenomena in the digestive tract are predominantly augmentative. 


Icrgo may be insufficient to empty the 
stomach \\ ithm the six-hour penod 

The motor phenomena observed m the 
esophagus and in the small bowel are the 
same m pnnciple as those desenbed for 
the stomach 

Before taking up the vegetatvvc mnerv'a- 
tiou of tlic esophagus, stomach, and small 
bowel, It w ill be desirable to say a few words 
concerning the vegetative nervous system 
tn genenil To discuss it m detail would 
consume too much tune, but a short discus 
Sion of the more recent ideas concerning 
It will undoubtedly be of interest 

rite older still widclj prevailmg, con- 
ception of the vegetative nervous system 
based principiUj upon the work and ideas 
of Gaskell Eppmger, and Hess, and more 
ree-enllv of Lmglev and his sehool, is a 


duahstic one Two phases, tlie ‘‘parasym- 
pathetic” and "sympathetic” divisions are 
conceived as actmg in more or less stnet 
antagonism to one another This concep- 
tion IS founded not so much upon anatomi- 
cal grounds or even on stnctly physiologic 
ones, but rather upon the response to cer- 
tam drugs which act on particular phases of 
the v'cgetativ'e nervous system 
The v'egetative nervous system, furtlier- 
more, is conceiv'ed as an aggregation of 
elTerent neurons located within as well as 
without tlie central nervous system It is, 
as a matter of fact, by no means as auto- 
nomic as is frequently implied or expressed, 
but IS functionalH and anatomically asso- 
ciated w itli botli V iscerat afferent compo- 
nents as well as somatic afferent com- 
ponents The afferent components are. 
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Fig 1 A normal stomach, perhaps shghtly hy- 
potonic 


and depth to the pylorus Normally, three 
waves travel at a time, to this, one may 
refer as normal rhythm The time required 
for a given wave to reach the pylorus is 
greatly vanable and may be called the 
speed of peristalsis it averages about 24 
seconds Increased rhythm and speed 
signify motor exatement and frequently 
accompany orgamc disease, either m the 
stomach itself or elsewhere m the abdomen 
The obstruction type of peristalsis is a 
f amiliar phenomenon and illustrates the 
fact that hypotomcity may be accom- 
pamed, at least occasionally, by mcreased 
rhythm and speed of peristaltic action 

Durmg the act of vormtmg one may now 
and then see antipenstalsis One does not, 
however, expect to see the normal finely 
co-ordmated “pylorusward” peristaltic 
waves passmg m a similar way m reverse 
direction 

Irregularity of peristalsis as to rhythm 
and speed as well as depth is occasionally 
seen, espeaally m the presence of peptic 
ulcer of the stomach M Frankel has 
demonstrated by roentgen-cmematographic 
methods a section of abohshed peristalsis 
far beyond the confines of a peptic ulcer 
and its inflammatory infiltrative surround- 


ings He mterprets this as a locahzed 
spasm of the musculature 
Chemical physical factors, actions upon 
the mucosa also influence the rhythm and 
speed of peristaltic action The presence 
m the stomach of hydrochlonc aad or 
sodium chloride acts as stimulants, while 
alkahs and oil have an inhibitory effect If 
the opaque dnnk be given hot, one notes 
an acceleration and mcreased vigor of 
peristaltic action When it is given cold, 
inhibition is noted It is also true that 
psychic factors have a profound effect upon 
peristaltic action, as well as the tonus 
This the writer has frequently observed 
when a patient is fearful and apprehensive 
of the unusual surroimdmgs m the fluoro- 
scopic room Everyone has also seen pen- 
staltic activity of the stomach begm and 
become mcreasmgly vigorous on the sug- 
gestion of palatable food Finally, blood- 
borne influences are not to be forgotten 
Sphincterw Action — ^The openmg and 
closmg of the pylorus to an oncoming 
peristaltic wave is regulated probably by 
the so-called “duodenal-pylonc” reflex, 
which causes the pylorus to contract m the 
presence of acid chyme m the duodenum 
and produces relaxation when the gastnc 
contents are neutral or alkalme Of course, 
there is here, also, evidence of remote con- 
trol, outside of factors which would mcrease 
the hydrochlonc action of the stomach 
The wnter has frequently seen on examina- 
tions repeated year after year on the same 
pabent a purely psycho-neurobc spasm of 
the pylorus ivith large six-hour retenbon 
of banum m the stomach Similar spasm 
may be mduced by the presence of lesions 
elsewhere m the gasbo-mtestmal tract — 
appendiabs, for instance — or even outside 
of the digesbve system — kidney stone, 
gallstone, etc Durmg the act of vomibng 
the pylonc sphmcter is spasbcally closed, 
the cardia relaxed 

Relaxabons of the pylorus are seen m 
the presence of achlorhydna and condibons 
remote from the pylorus, producmg achlor- 
hydna They are also seen m mdividuals 
presenbng the hypasthenic habitus with 
ptotic stomach, though the penstalbc vts a 
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,astro..ntes^ 

XrorditTeotherofthetwovegetaUve 

Xrand^g^have^--SJ=; 

ported the ^ stimulation of 

tr|dominal sj^pa 

crated at the ena orgcm ,„hereas ace- 

post.gangliomc tor the 

“KS“oMludes that mutual synergism 
regards the ^^^entative phases 

rhfsr.r:^-rpted.^ 

sympathetic and 

f,eely m^rco^^^^^^ 

?Hnves m the results of pharma- 
and paradoxes m uie also a 

coloncal and section of 

reason for failure or lack o j^y. 

therapeutic results, e g ’ ^^on with 

pertension on surgical i, 

the sympathetic (splanchmcotomy) A 

furtlier important consideration is w . 

m experiments, one is dealing w 
ganghomc tract or a P°st-ganglionic trart 
Most interesting is the theory of Kiss 

ivhieh has been elaborated tor 
hv Ratkoczv m a recent communication 

(J„) K.SSS deduettons ure based t,^" 

morphologic characteristics nhich ‘ 

nos^bh to distinguish between the xegeta- 
uTr rie cell and the afferent-sensory 
neree eell He am^es thus at the folloning 
reeolutionire conclusion 

Tor the assuinpiion of the so eolle-d cranial 
itlii tic bvsteiii lie liaie no ntorpho- 
LeS'K fht rratnal parasi mpatheUe ,s 
'Saig “t but a put at da etan.al s,m. 

p llhetle 

Loiieermng the most important repre- 
seiitatne of the parasMiipathetic system. 
llu uKtis mne Kiss stiles m substance 
th It 



r.m n D19^ Diagnosis Prepylonc ulc^ 

ThTmuco^f pauem is' 

increased m prominence On the ^ 

forme^rater'i^o'irdemonstrable.^^ 
nitcU mcri-ascd tonus, uicreascd rhythm ana speeu 
nt ikrislalsa and spasm of the pylorus Com- 
me^s lUustrate-s predommantlv mhibilory effect'' 
m he presence of prepyloric peptic ulcer tv Inch 
become as the ulcer develops predominantly aug- 
mernauvr It may be possible to draw prognostic 
conclusions. 

“Distallv to the base of tlie brain tlie vaps is 
no longer an unmixed (sensory nerve), but ^n- 
tams sensory, motor, and sympatlietic fibers 
Ihe svTnpathebc (visceral) elements do not 
belong to the onginal vagus, but reach it by 
wav of anastomoses witli the e'crvical s>m- 
pathetic ganglia and the spinal acccssorv' nene 
from which later it receives also its motor 
components 

In man, m whom both vagi enter tlic ao- 
dominal cavilv, the left vagus innervates the 
stomach w itli its terminal branches Ttie nght 
vagus anastomoses with the cehac plexus bj 
one or two rami, which, however, contain le’ss 
than 2*) per cent ol the fibers onginalh present 
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Fig 4 F,g 5 

Fig 4 D1330 Diagnosis Acute duodenal ulcer Six hour retention of barium meal m the stomach 

evidently due to spastic pylorus Acute exacerbation of chronic appendicitis Increased tonus of stomach, 
deep regular peristalsis not increased in rate or speed in fact perhaps both are decreased Pylonc antrum 
IS perfect Duodenal bulb shows an ulcer crater The halo* or cushion’ effect is due to inflammatory 
swelling of the surrounding mucosa which marks the ulcer as an acute one There is considerable six hour re 
tention in the stomach pressure tenderness over the duodenal bulb as well as the appendix also muscular 
guard, all of which may be regarded as an overflow of afferent sensory impulses mto the cerebro-spmal and 
psychic sphere Comments Illustrates how peptic ulcer may be secondary to irritation of vegetative system 
by organic disease (infection) of the appendix Augmentative and inhibitory phenomena are present simul 
taneously 

Fig 5 D1465 Diagnosis Duodenal ulcer chronic with orgamc deformity of the bulb Attention is 

called particularly to the spastic mcisura on the greater curvature of the stomach The tonus of the stomach 
is markedly mcreased, and on the greater curvature the aforementioned spastic mcisura is noted At times 
mcreased rhythm of peristalsis is observed and mcreased speed. The pyloric antrum is persistently spastic 
but may be filled out by palpatory maneuvers An ulcer crater m the duodenal bulb can be demonstrated 
with pouchmg” at the base of the bulb A large six-hour residue remains m the stomach Arteriosclerosis 
of one of the branches of the celiac axis is suspected Comment Illustrates very marked predommatmg 
augmentatn e effects m the presence of orgamc disease m the duodenum of a very chrome character 


stnctly Speaking, not usually regarded as 
part of the vegetative nervous system 

From the climcal pomt of view, however, 
such a separation seems to the writer purely 
artificial and useful only for didactic pur- 
poses In fact, there are anatonucal and 
neurocytological data that have recently 
been brought forward by F KIiss which 
would seem to show that there is a very 
mtimate assoaation between afferent-sen- 
sory neurons and efferent-visceral and 
effector-neurons 

The function of the vegetative nervous 
system withm the view of this paper is the 
regulation and co-ordmation of motor 
acmnties m the digestive tract The regu- 
lation of secretory as well as circulatory 


activities m the digestive tract are also of 
great importance, though they may be 
studied only mdirectly by the radiologist 
Functionally, m general, aiignientalM 
effects are ascribed to the parasympathetic 
(vag^s) system, while inhibitory effects are 
largely considered to be the result of activ- 
ity of the sympathetic system It is, how- 
ever, becommg mcrea^mgly difficult to 
explam observed facts on the basis of a 
stnctly dualistic antagomstic theory, and 
m an y authors resort to assumptions and 
explanations which strike one as rather 
confusmg L R jMueller admits that the 
antagomsm is not so constant and reliable 
a phenomenon as to permit the formulation 
of natural law since many parts of the 
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Fig &-A Fig 8-S 

Figs S-A and 8-B D1792 There is no evidence of gross organic pathology m the digestive tract, even 

the duodenal bulb, which one might hold under suspicion, I think, one can pro\e innocent Attention is, 
however, called to such vegetative nervous system phenomena as increased tonus of the stomach, increased 
tonus of’the nuiscularis mucosa of the stomach, mcrcascd vigor of peristalsis, and marked spasm of the py- 
lorus There arc similar spastic phenomena in the small gut and there is a combmation of hyper- and hypo- 
motilil> Through the stomach and small bowel the meal is delayed considerably beyond the normal period, 
whereas through the large gut the passage of the meal is accelerated The colon shows marked spasticity 
Comment Illustrates in the absence of organic pathology mixed augmentative and inhibitory effects 


sympatlietic centers is regarded as im- 
possible by most authors Vegetative 
centers are assumed in the cortex, but there 
are vet no defimte anatomical proofs 
From a clinical point of view, it would seem 
tliat such centers exist Next to the hypo- 
tlialamus the medulla oblongata is re- 
garded as the site of most important 
\egttatue centers, and lastly the spinal 
cord Itself Loinmumcation mth the out- 
lying parai ertebral ganglia is established 
by the white communicating rami and, as 
such the spi iiichmc nerves may be con- 
sidered in relation to the celiac ganglion, 
1 1 . preganglionic libers m tlic splanchnics 
Post g inghome ire most of the fibers pro- 
ceeding from the neurons of the celiac 
ganglion to the org ms iniierv ated i he 
penpheril \ igus cirnes 1 irgeh post-gau- 
ghonie libers 

\s lies lire id\ been silted, the eoneep- 
tioii oi ilie veget itive nervous sjsletu as a 
system of efferent neurons, purel\, is 


probably too narrow a conception, at any 
rate, to serve the climcian That visceral 
sensations are more primitive and of an 
entirely different character from the so- 
matic may be conceded without argument. 
That they exist as visceral sensabons is 
equally certain, and they do not consbtute 
only an overflow mto the soraatic-cerebro- 
spinal sensory sphere They may, m fact, 
rise m visceral afferent pathways by way 
of the thalamus and, especially the pale- 
othalamus, to the cerebral cortex, and find 
expression m consciousness It has been 
mentioned above that, according to Kiss, 
the sympathetic ganglia consist of both 
sensor) and sjinpathetic cells Tins in- 
v e‘stigator, incidentally, suggests that these 
ganglia raaj act as “transformers” m that 
an me'ommg sensory stimulus is there com- 
nmmeated to an efferent neuron and trans- 
lated mto yise'eral acliyit> Of course, 
reflex arcs of this nature may be instituted 
It higher or lower levels 
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Fig 7-A Fig 7B 

Figs 7-/1 and 7-B D1915 A gross organic lesion of tie digestive tract can be ruled out There are many 

motor phenomena which mark this case as a disturbance of the vegetatne nervous system, and 1 think on a 
psj choneurotic basis To re-eniimerate these symptoms, the followmg are of importance The stnlung ac 
celeration and imtabdity of the heart, the rel8^atIon of the esophagus and aerophagia marhed hypertomcity 
of the stomach wth mcreased rhythm and rate of peristalsis, moderate six hour retention, and spastic colon. 
Accordmg to the refemng physician, the patient is highly neurotic, m fact, psychoneurotic The patient 
himself states that he is at the present tune workmg under a stram and is very nervous His chi^ com 
plamts are nausea mdefinite abdominal distress, and frequent belchmg Gall bladder functions normally, 
and shows no gross anatomical pathology Commei't Dlustrates pr^ommantly augmentative effects on 
stomach and bowel inhibitory on esophagus This patient may or may not develop peptic ulcer The 
sensory symptoms are considered to be produced by abnormal motor phenomena 


m the vagus, but consist mostly of sympathetic 
fibers 

“The effecbve motor and secretory umerva- 
tion of the digestive tract is earned out 
exclusively by the sympathetic system ” 

Accordmg to KIiss’s comparative anatomi- 
cal researches and the embryologic studies 
of Campenhout, the cehac ganghon and 
the abdominal prevertebral gangha belong 
to the system of the sympathetic 

The vagus, compared to the spinal 
nerves, shows that m its posterior sensory 
gangha, the ganghon jugulare and nodo- 
sum, there are present dark-stammg multi- 
polar cells of sympathetic character m 
addition to the less heavily stained and 
larger sensory neurons The accessory 
nerr'^e represents m this analogy the motor 
root of a spinal nerv^e To reiterate, 
distally to the base of the brain the x agus 


represents a “sensory-motor-sympathetic 
nerve ’’ 

Fmally, concluding. Kiss says 

“In my anatomical and microscopic re- 
searches I found no morphological evidence for 
the assumption of a so called ‘parasympathebc 
system’ m connection with the vagus It ap- 
pears that the parasympathetic represents only 
a phenomenon which may be looked upon as a 
negative phase of the sympathetic ’’ 

Kiss thus proclaims the umty of the vege- 
tative nervous system m contrast to the 
dualistic conception, and Ratkoezy has 
endeavored to draw functional conclusions 
on this basis with reference, at least, to 
the stomach The ivnter xvill quote his 
xvork further on 

The higher efferent vegetatixe centers, 
whatever conception one may accept, are 
located m the hypothalamus, and to distin- 
guish here between sympathetic and para- 
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I'lg 10 D2001 No gross organic disease has 

been demonstrated in this patient s digestive tract 
The peculiar regurgitation of the gastric contents 
into the esophagus and loud belching, cspe'cially 
when pressure is made on the pylonc portion of the 
stomach, arc I thinh, vegetative neurotic phe- 
nomena In addition to this, there is a consider 
able residue in the stomach and duodenum at six 
hours j et it is not possible to demonstrate an ob- 
siructiee lesion of any kind The cecum shows 
non rotation Commeiil Figures 7 to 10 mclu 
sive nia> be said to illustrate the nervous type ’ 

III which peptic ulcer is likely to develop We 
should learn how to Ire-at peptic ulcer preven- 
tivel> 

rhythnucaUy contracts and in a purposeful 
dtrection^ — gradient — after having been de- 
prived of all e\tnnsic innerv'ations The 
intramural plexuses are also regarded by 
some as a syncytium, the purpose of which 
is conduction, thus entirely eliminating the 
neuron doctrine 

Phannacologically pilocarpine, physto- 
stignime and choline stimulate the para- 
bvnipathctic, atropine and its allies para- 
Uze the parasympathetic Adrenaline is 
s.iid to stimulate the sympathetic di\ ision , 
also epliedniie, benzedrine, and cocaine 
Prgolannne and ergotoxine depress the 
sMiipathetie division Nieotme, according 
to L ingle \ mterrujits the synaptic con- 
iieelion between the pre ganghonic and 
post g mghonic neurons m each dmsion 
of the auloiioinic sNsteiii Ihe studv of 



Fig 11 D1949 Diagnosis Appendicitis, 

chrome with recent acute exacerbation (surgical 
diagnosis folloiving gastro-mtcstmal examination) 
The patient has had repeated attacks of nausea and 
vomiting, associated with more or less severe pain 
in the lower right abdommal quadrant The high- 
lights of the examination arc the following ptosis 
of the stomach with hyperlonus and hypertomcity 
of the muscularis mucosa: peristalsis not increased 
in rhythm or speed, pylorus spastic, m fact, so 
much so that good fillmg of the duodenal bulb is 
only occasionally obtained by mampulation under 
the fluoroscope At six hours there is consider- 
able residue m the stomach The cecum is fixed, 
and distinctly tender mcsially At 2-i hours the 
appendix may be visualized and there is sharply 
localized tenderness elicited on pressure over u 
The roentgen diagnosis appendicitis chrome, with 
present acute or sub-acute exacerbation The phe- 
nomena observed in the stomach are reflex in na- 
ture due to irritation of the vegetative nervous 
system, and quite common 

drug action on the nerx'ous system of the 
digestive tract, with diagnostic or thera- 
peutic employment m view, should be a 
part of our roentgenological program 
Now, to quote from Ratkoezy, who util- 
izes the expenmen ts of Bickel and Wata- 
nabe as well as his own roentgenological 
observ ations 

"If a dog be injected with acetylcholine, 
marked increase of the gastnc tonus is obsen ed 
Peristalsis stops and the empUmg time is pro- 
longed 

If pilocarpine be mje-cted, hypertonus of 
the stomach, increased peristalsis, and shorten- 
ing of the einpuing time is the result 

\drenahne, when injected into a dog, shows 
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Fig 9 A Fig 9 B 

Fi^ 9-Aand9-B DI912 No gross organic lesion has been found in the upper digestive tract There ore 
peculiar vegetative nervous system phenomena such as vigorous regurgitation of gastric contents and gastric 
anti'penstalsis, associated with spasm of the pylorus There is a slt hour retention m the absence of any 
stenosis at the gastnc outlet or any other gross organic lesion , Anti peristalsis is noted m the duodenum To 
this may be added ptosis of the stomach and bowel and spasticity of the large bowel Comment lUus 
trates predommantly augmentative effects evidently from both divisions of the vegetative nervous system 


Receiving stations for afferent visceral 
impulses are chiefly the thalamus and 
paleothalamus, which are regarded as the 
centers of “primitive sensation" and of 
“awareness,” and stand m close relation- 
ship to the center of efferent visceral im- 
pulses, the hypothalamus, as well as the 
cortical sensory-motor, and visceral-effer- 
ent centers 

Concenung the innervation of the esopha- 
gus, stomach, and bowel we may make 
a brief statement The esophagus is m- 
nervated by the vagus, the right and left 
fomung a plevus about it Sympathetic 
fibers come by way of the cemcal sympa- 
thetic and cehac plexus to the esophagus 

The stomach is innervated by the vagus, 
the left one innervatmg the anterior and 
cardiac portion, the right one the posterior 
and pylonc portions The sympathetic 
innervation is derived from the celiac 
plexus which, according to different au- 
thors, may be either purely sympathetic or 
mixed The same is generally true of the 


small bowel In the stomach the “auto- 
normc’’ system is regarded as acting by 
mediation of the myenteric neurons, pres 
ently to be discussed 
The vegetative system is an “extnnsic” 
system and is accorded only regulatory 
rather than imtiatory function Speaking 
for the stomach, there exists, in addition to 
the extrinsic, an “mtrmsic” nervous sys 
tern, which some have called the “entenc," 
“myenteric” or “mtramural” system The 
plexus of Auerbach is located between the 
longitudinal and the cucular muscular coats 
of the stomach, that of Meissner below the 
mucosa The conception of the majority 
of writers is that it consists of true neurons, 
effectors and sensory in nature, which form 
complex connections with one another and 
are able to act reflexlj to irritation and 
stimuli conveyed by afferent or sensory 
neurons located mtramurally To be sure, 
some authors, like Bayhss and Starhng and 
more recently AJ\arcz, have emphasized 
the automatism of smooth muscle which 
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I ig 10 02001 No gross organic disease has 

been demonstrated in this patient s digestive tract 
The peculiar regurgitation of the gastric contents 
into the esophagus, and loud belching, especially 
when pressure is made on the pylonc portion of the 
stomach art. I think, vegetative neurotic phe- 
nomena In addition to this, there is a consider- 
able residue m the stomach and duodenum at si\ 
hours > cl It IS not possible to demonstrate an ob 
struclive lesion of any kind The cecum shows 
non rotation Cantnieul T igures 7 to 10, mclu 
sive, may be said to illustrate the nervous type' 
in which peptic ulcer is likely to develop We 
should learn how to treat peptic ulcer preven- 
tive!) 

rhythmically contracts and in a purposeful 
direction — gradient — after having been de- 
pnved of all extrinsic innervations The 
intramural plexuses are also regarded by 
some as a syncytium, the purpose of which 
IS conduction, thus entirely eliminating the 
neuron doctrine 

Pharmacologically, pilocarpine, physto- 
stigniine. and choline stimulate the para- 
sympathetic, atropine and its allies para- 
Uzt the parasympathetic Adrenaline is 
s.ud to stimulate the sjmipathetic du ision , 
also ephtdriin., benzedrine, and cocaine 
I'rgoiainine and ergotoxine depress the 
s>mpithttic duision Xicotiiie, according 
to I iiigkv, interrupts the sinaptic con- 
iieelion between the pre-ganglionic and 
post guighonie neurons in eaeh dieision 
of the auumonne ssstem I he stiide ol 



Fig 11 D1949 Diagnosis Appendicitis 

chrome, with recent acute csaccrbation (surgical 
diagnosis tollowmg gastro-mtestmal examination) 
The paiieut has had repeated attacks of nausea and 
vomitmg associated with more or less severe pam 
m the lower nght abdominal quadrant The high- 
lights of the examination are the folloiving ptosis 
of the stomach with hypertonus and h) pertomcity 
of the musculuns mucos'c, peristalsis not increased 
m rhythm or speed, pylorus spastic, m fact, so 
much so that good fillmg of the duodenal bulb is 
only occasionally obtamed bj mampulation under 
the fluoroscope At six hours there is consider- 
able residue m the stomach The cecum is fixed 
and distinctly tender mesiall) At 24 hours the 
appendix may be visualized, and there is sharply 
localized tenderness elicited on pressure over it 
The roentgen diagnosis appendicitis chronic, w ith 
present acute or sub acute exacerbation The phe 
noinena observed in the stomach are reflex in na- 
ture due to irritation of the vegetative nervous 
system, and quite common 

drug action on the nervous system of the 
digestive tract, with diagnostic or thera- 
peutic employment m view, should be a 
part of our roentgenological program 

Now% to quote from Ratkoezy, who util- 
izes the experiments of Bickel and Wata- 
nabe as well as his own roentgenological 
obserx ations 

‘ If a dog be injected with acetylcholine, 
marked ineiease of the gastnc tonus is obsen, ed 
Peristalsis stops and the emptving time is pro- 
longed 

If pilocarpine be injeeled, hjpertonus of 
the stonneh, increased penstalsis, and shorten- 
ing of the eniptj iiig time is the result 

\drenahne, when injected into a dog, shows 
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Fig 12-/1 p,g j2 5 

Figs A and ^-5 CS92 Diagnosis Cholelithiasis, with non functioning gall bladder according to the 
m test The stomach aside from well marked hypertomcity and moderate spasm of the pylorus, does 
not show any reflex vegetative phenomena Comments Figures 11 12 A and 13-5 illustrate how gastnc 
motor enects may be produced by afferent impulses nsmg from disease elsewhere m the abdomen The ef 
lerent impulses are usually augmentative m character dependmg on the strength of the afferent impulses 


two phases of reaction first, tonic contraction, 
irregiilanty of peristaltic action, even to anti- 
penstalsis and vomiting, the second phase 
follows after a few mmutes and is characterized 
by marked hypotonus, abohtion of peristalsis, 
and marked delay m emptying 

“Atropme produces atony, abohtion of 
peristalsis, and mcreased emptying time ”* 

In explanation of these experiments, 
Ratkoczy says that they are much more 
readily explamed by the assumption of 
imity or synergism of the vegetative system 
and more logically than by the duahstic 
antagomstic theory “It is,’’ he sayrs, 
“much more logical to presume that the 
pylocarpme group exerts a stimulus on the 
entire vegetative nervous system, whereby 
all motor activity is mcreased, while atro- 
pme and its alhes paralyze the entue 
system Adrenahne has a two-fold action, 
an excitory one, followed by a paralyzing 
one ’’ 

To quote further 

(1) “Intrathoracic double vagotomy im- 
mediately above the diaphragm produces hypo- 
tomcity and decreased penstaltic action as well 
as mcrease of emptymg time These ab- 
normalities are compensated, after a lapse of 
time, to a certain degree 

’ This quotation has not been translated verbatim 
but conveys the meaning 


(2) “Intrathoraac double sympathico- 
splanchnicotomy immediately above the dia- 
phragm produces hypertomcity and mcrease of 
peristalsis with decrease of the emptymg tune. 
After a lapse of tune these phenomena subside 
and leave the stomach shghtly hypotonic 

(3) “Extirpation of the celiac ganghon 
produces an immediate and marked hyper- 
tomcity and hyperpenstalsis which seems to 
exceed even the phenomena followmg sym- 
pathebco-splanchmcotomy 

(4) “After combined double vagotomy and 
sympathetico-splanchmcotomy the stomach is 
markedly hypo tome, peristaltic activity is mark- 
edly decreased and the emptymg tune is con- 
siderably prolonged 

A compensation of these disturbances is 
brought about with more difficulty than if 
only one division has been cut” 

In discussion the author says 

“According to our conception mostly post- 
ganglionic fibers are cut ivith the vagus, the 
function of which is an augmentative one The 
result IS naturally a decrease of all motor 
manifestations until other nenes with similar 
augmentative action (r e , the sympathebc) 
take over the function of the cut pathways 
‘ To explain the results of expenments Nos 
2 and 3 it is necessary to review the anatomical 
construction of the splanchnic As has been 
mentioned, tlie splanchnic contains mostly pre- 
ganglionic pathways which may be compared, 
according to their anatomical level, to the 
cortico muscular tracts 1 he section of tlie 
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former, accordmgly, produces similar conse- 
quences as does a lesion of the pyramidal tracts 
m tlie somatic motor sphere [This, of course, 
merely in analogy ] Smce the pre-ganghomc 
pathways contam not only central augmenta- 
tive impulses, but also central inhibitory im- 
pulses, the consequence of their section is 
increased motor activity on part of the intra- 
mural neurons excited by hematogenous stim- 
uli, or tliey are stimulated by intramural 
reflexes This hyperfunction, however, is not 
of long duration The intramural ganglia can- 
not do without the central augmentative im- 
pulses, the pathways of whicli have been cut 
in sectioning the splanclmic Thus the end- 
result of splanchnic section is tlie same of that 
of vagus section, namely, hypotonus, decrease 
of muscular activity Accordmg to our con- 
ception, It IS self-evident that the ehmmation 
of afferent pathways must finally result in 
hypofunction 

"The result of expenment No 4 cannot at 
all be explained on the antagonistic theory 
The elimination of two antagomstic pathways 
should result m compensation 

"Splancbnicotomy or tlie extirpation of tlie 
cehac ganghon should compensate for the 
atonic dTcct of vagus section Instead of that 
we see hypotoniaty, hypopenstalsis, mcrease 
of emptying tune reaching most extreme de- 
grees The result of the expenment, according 
to our conception, proves that tlie ehmmation 
of tuo augmentative tracts must result m a 
decrease of muscule activity, which is not 
balanced by simultaneous elimination of the 
inhibitory pathways running in the splanch- 
mes ’’ 

Combmaboii expenments, according to 
Bickel, quoted by Ratkoezy, are the follow- 
ing 

(5) “Pilocarpine increases tlie penstalbc 
aetivity of tlie stomach cxcessiv'ely after tlie 
spl mchnic has been cut 

(0) "Pilocarpine produces nearly tlie same 
reaetiou when the vagus has been sexiUoned as 
it does mth the nomnllj mnervated stomach 

(7) " Vftcr tlie vagus and splanchnic botli 
liav e bcui sectioned, tlie action of tile pilocar- 
pine is notably weaker 

(s) ‘ If the vagus has been scebontd and 
Uie exliac ganglion extirpated, the action of 
piloc-irpoiie is still weaker ” 

Comments on Cxpenmcnt No J — ‘ The 
explanation is the same as m expenments Nos 
J uui d, 1 , analogous to a lesion of tlie 
pvranuds * 

Comments on Lxpenwent \o o — Ii tlie 
vagus (porosimpatheUc) evimcd onh aug- 
mentative ph ises, then the elimination of ihe-se 
would neexssonlv be evuleiil m a mueh greater 



Tig 13 D1S19 Diagnosis Digestive dis- 

turbances on allergic basis Patient, aged 10 
years, complains of pant m epigastrium immedi- 
ately following brealdast, together with nausea and 
anorexia Withm from fifteen mmutes to half an 
hour these symptoms disappear and the child feels 
perfectly 1 x 111 ), but refuses further food At the 
noonday and cvenmg meals these symptoms are 
usually not observed Roentgen examination re- 
veals regurgitation of opaque dnnk which is re- 
garded as a psychical phenomena mdicatmg pa- 
tient’s dislike of the banum mivture Subse- 
quently, stomach fills readily and smoothly, its 
tonus IS normal, peristalsis is regular and vigorous, 
not mereased m rhythm or speed The pylorus is 
not spastic, on the contrary, somewhat relaxed 
The duodenal bulb fills well and smoothly The 
descending duodenum shows no abnormality m 
appearance and mucosal structure One notes, 
however, persistent anti peristalsis, after about 
fifteen mmutes to half an hour this ceases and the 
patient no longer complains of pain The stomach 
empties well within the six hour period 

measure This evpenment corroborates our 
opinion that tlie vagus is only a very small 
part of the augmentabve system, the loss of 
which may be comparabvely readily com- 
pensated by the otlier parts of the system, 
namely, tlie sj’mpathcbc " 

Comments on Experiments Nos S and 9 — 
The results of tJiese expenments arc equally 
classical proofs of the unity of tlie vegetabv’e 
system as is that of No 4 The splanclmic 
svstem, accortlmgl>, cannot be looked upon as 
a simple mhibitoiy' sj stem 

It is also difficult to conceive that the 
relatively tliiu peripheral vagus should be 
destined tor the purpose ot transmitbug only 
augmentabve impulses and tliat a sjstem as 
extensu e as tliat of tlie splanclmic should hav e 

a solelv lllhibunrv fnnol, nn ** 
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Fig 14 -^ p,g 14.5 

Figs 14-A ai^ 14-S D2000 No gross organic patboIog> , important disturbances of the vegetative ner 

vo^ system These findmgs are well marked ptosis of the stomach and bon el, hypotonicity of the stem 
acn, lack or vigor and decreased rhythm and speed of gastric peristalsis There is a sij. hour retention m the 
stomach A gastric analysis was requested on the basis of the appearance of the gastric mucostc, achlorhydria 
was reported. Comment Illustrates the effects of debilitatmg general disease as well as heriditary habitus 


The author concludes that there exists 
only a single division of the vegetative 
nervous system, and drops the entire 
antagomstic theory, together with the 
parasympathetic He states that he has 
been able to show that all motor phe- 
nomena m the stomach may be thus ex- 
plamed without havmg to resort to excep- 
tions or paradox reactions or even reversed 
reactions 

I have quoted the work of Kiss and 
Ratkoezy m greater length, not because I 
accept their theories without further criti- 
cism as the only possible explanation 
of motor phenomena observed m the up- 
per digestive tract, but rather because 
they are novel and tend to lead away from 
a multitude of contradictions and excep- 
tions, provided their premises are true It 
follows, too, that ivith such great di\ ersity 
of opimon. It 1 ^ possible only to register 
obsen ations, until a satisfactory theo- 
retical explanation is forthcoming 


As an mtroduction to the illustrations 
the writer would like to discuss for a 
moment visceral conditions which are 
felt as pam They are pnmanly (1) 
distention, (2) contraction or spasm, (i) 
pam resulting from irritation of the panetal 
peritoneum The latter are somatic and 
not pnmanly visceral m character Such 
sensation as nausea, anorexia, burning 
pain, and hunger pam, as shown by Carl- 
son, are dependent upon motor abnormali- 
ties of the esophagus, stomach, and the 
upper small mtestme These phenomena 
may also result from conditions higher m 
the vegetative nervous system, such as 
sea- or air-sickness, for instance, which has 
to do with the organ of eqmlibration To 
emphasize the vusceral motor phenomena 
under discussion may be due to afferent 
sensory effects, 1 e , visceral pain 

Co-ordinated \omiting is possible only 
if both divTsions of the vcgative system 
are intact Thus, the splanchnic augmenta- 
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tive impulses close the pylorus, and the 
inhibitory impulses, travelling in the vagus, 
relax the cardia and the cardiac opening 
Augmentative impulses travelling m the 
vagus, produce the contraction of the 
stomach and the antipenstalic effort neces- 
sary for elimination of the gastric contents 
With ingested toxic substances, it is easy 
to see how intramural reflexes may start 
the mechanism 

Concemmg gastro-intestmal allergy, the 
writer wishes to state that, ha\nng seen a 
number of such cases corroborated by al- 
lergic manifestations m the skin, he con- 
siders allergy a vegetative nervous system 
phenomenon, in that certain substances, 
foods, etc , are toxic to the vegetative 
system m some mdividuals at some time, 
and elicit more or less charactenstic motor 
responses 

In the discussion of gastric ulcer the 
writer has alluded in the introduction to 
lus own experiences as to a neurogenic 
factor m the causation of peptic ulcer 
Many authors corroborate this opinion 
and have adduced a certain amount of 
proof for their contention , notably, Harvey 
Cushing, from whose essay on “Peptic 
Ulcer and the Interbram,’’ I wish to quote 
only one short paragraph 


“All clinicians arc familiar with tlie facts 
tliat highly strung persons are particularly 
susceptible to ncix'ous indigestion and associ- 
ated ulcer The ulcers become symptomatically 
quiescent or even tend to heal when pabents 
arc mentally and physicallj at rest, at that, 
symptoms ire prone to recur as spon as tlie 
vicbms of tlie disorder resume their fonner 
tasks and responsibilibes Though this emo- 
tion of psychic aspect of the ulcer problem has 
been frequently emphasized in the past, the 
locus of primitive emotions and their relation 
to pans) mpathetic disclurge and vagotonia 
has oiil) come to be partlj understood in recent 
)ears It is proper, tliereforc, at the outset to 
disci inn anj pretence toward a novel e\- 
pl mation of the pathogenesis of ulcer \t tlie 
same time, tlie hope is.expresscd that what wall 
be forthcoming will serve in a measure to 
rea-oneile the severil conflieting h)pothtses, 
111 111), if not U 1 of which will doubtless contain 
exrt nil cleimnts of tnith ’ 



Fig 15 D1721 Diagnosis (roentgen) Chronic 

appendicitis with suh-aeutc evacerbalion Note- 
worthy are the high position and steer-hom ’ 
formation of the stomach marked hypertonus, in- 
creased rhythm and speed oppenstalsis, spastic an- 
trum, hypertrophy of pylorus Normal emptying 
tune The motor phenomena m the stomach are 
probably reflex to the sub acute exacerbation of a 
chronic appendicitis The important feature is the 
hypertrophy of the pylorus which the writer lays 
to persistent spasm as an etiologic factor Com- 
ment Illustrates orgamc changes brought about 
by long-contmued vegetative nervous disturb- 
ances 


SUMMXRV and conclusion 

(1) A sketch is presented of normal and 
abnormal motor phenomena, roentgenologi- 
cally observable in the upper digestive 
tract, together with some of the modem 
ideas and conceptions of the vegetative 
nerv'ous system m its r61e of regulating and 
initiating such motor phenomena 

(2) Attention is directed to the idea that 
the vegetative nervous system plays an 
important part in the causation, not only 
of functional disturbances, but also of or- 
ganic disease, particularly, of peptic ulcer 

(3) Attention is also called to the causa- 
tion of digestive disturbances through the 
mediation of the \ egctativ e nerv ous system 
m endoennt and allergic disturbances, and 
last but not least, m psychoneurotic 
abnormalitits 
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Fig 14rA F,g 14.5 

Figs I4r-A ai^ 14-B D2000 No gross organic pathology, important disturbances of the vegetative ner 

vo^ systein These findings axe well marked ptosis of the stomach and bowel hypotonicity of the stom 
ach, lack of vigor and decreased rhythm and speed of gastric peristalsis There is a six hour retention m the 
stomach A gastric analysis was requested on the basis of the appearance of the gastric mucos-x achlorhydria 
was reported Comment Illustrates the effects of debilitating general disease as well as henditary habitus. 


The author concludes that there exists 
only a single division of the vegetative 
nervous system, and drops the entire 
antagomstic theory, together ivith the 
paras)Tnpathetic He states that he has 
been able to show that all motor phe- 
nomena m the stomach may be thus ex- 
plamed without havmg to resort to excep- 
tions or paradox reactions or even reversed 
reactions 

I have quoted the work of Kiss and 
Ratkoezy m greater length, not because I 
accept their theories without further criti- 
cism as the only possible explanation 
of motor phenomena observed m the up- 
per digestive tract, but rather because 
they are novel and tend to lead away from 
a multitude of contradictions and excep- 
tions, provided their premises are true It 
follows, too, that mth such great diversity 
of opinion, it ip possible only to register 
observations, until a satisfactory theo- 
retical explanation is forthcoming 


As an mtroduction to the illustrations 
the writer would like to discuss for a 
moment visceral conditions which are 
felt as pain They are primarily (1) 
distention, (2) contraction or spasm, (3) 
pain resulting from irritation of the panetal 
pentoneum The latter are somatic and 
not primarily visceral m character Such 
sensation as nausea, anorexia, burning 
pam, and hunger pain, as shown by Carl- 
son, are dependent upon motor abnormali- 
ties of the esophagus, stomach, and the 
upper small mtestme These phenomena 
may also result from conditions higher in 
the vegetative nervmus system, sucli as 
sea- or air-sickness, for mstance, which has 
to do with the organ of equilibration To 
emphasize the visceral motor phenomena 
under discussion may be due to afferent 
sensory effects, i e , visceral pain 

Coordinated vomiting is possible only 
if both divisions of the vegative system 
are intact Thus the splanchnic augmenta- 



ng 19 ^ Fig 19-B 

higi 19 vl aud 19 B (Dr Coat ) Diagnosis obstructioa at gastric outlet Ulcer niche visible m ob- 
Uciuc proiection of duodenal bulb At six and 24 hours a large residue is seen m the stomach Effect of tme- 
lure belladonna (atropine) there is now, on attaining the physiological limit, a relatively moderate decrease 
in tonus and m vigor, rhythm, and speed of peristalsis There is definite relaxation of the pylorus, however, 
so that It IS now possible to demonstrate the ulcer crater eii Jacc m the sagittal projection (See Figs 19-C 
and 19-D ) 
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16 A Fig 16-5 Fig 16 C 

Figs 16 A 16 B, and 16 C T)X775 Dtagnosts Thyrotoxicosis Aletabolic rate, plus 34 per cent, 
cl inic a l symptoms of thirotoxicosis are marlk^d, blood pressure 210/80 Digestive symptoms lack, of 
appetite, nausea and frequent diarrhea The roentgen findin gs m the gastro-intestinal tract are typical of so- 
called vagotonia,” but it is more probable that the augmentative impulses of the sympathetic system arc 
stimulated over the inhibitory, m case of the digestive tract Noteworthy are the hypertonus of the esopha 
gus with defimte peristaltic action, practically no aerophagia, hypertonicity of the stomach gastric peristalsis 
increased both m rhythm and in speed Spastic pylorus anti peristalsis m the descending duodenum hy 
pertonicity of the small gut, hypertonicity of the musculans mucosa of the stomach Patient complains of 
anorexia and inability to swallow the latter recognized as imaginary, also a feelmg of fullness and pain re- 
ferred to the stomach Comment Illustrates typical endocrine effects on the vegetative nervous system of 
the digestive system, both as to afferent and efferent phenomena 



Fiff 17 

Fie 17 D1793 Diagnosis Normal esophagus . , , 

Fig IS D19S3 Diagnosis Relaxation of esophagus with slight spasm at cardia Note marked aero- 
phagia. Ptosis of stomach and bowel 


(4) With these observations m mind, it 
IS not only possible but actually meum- 
bent upon the physician to practise pre- 
ventive therapy of peptic ulcer and other 
gastro-mtestmal disturbances 


(5) From a saentific pomt of view, the 
old clmical pictures of "vagotoma" and 
“sympatheticotoma’' should be discarded, 
as they are no longer tenable The writer 
suggests the e-Kpressions “predominantly 
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augmentative,” or ‘‘predommantly inhibi- 
tory” for the phenomena observed 

(b) The study of drugs actmg directly 
upon the vegetative nervous system with 
diagnostic as well as therapeutic aims is 
mcumbent upon the modern roentgen- 
ologist 

(7) Concerning the illustrations offered 
m this paper, it is to be emphasized that 
they are meant as types, and are to convey 
the idea of motor phenomena rather than 
to demonstrate pietures of orgamc pathol- 
ogy, which they may or may not show 
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DISCUSSION 

Dr B R Kirklin (RocJiester, Minn ) 
The subject of Dr Siefert’s paper is broadly 
stated and might involve a host of problems 
m the physiology and pathology of the 
upper portion of the alimentary canal 
One important phase of the theme would 
be the probable influence of the sympa- 
thetic nervous system m the production 
of gastrospasm, and m that phase I am 
keenly interested 

Almost since the beginning of gastro-m- 
tcstmal radiology, two varieties of gastro- 
spasm have been recognized — one pro- 
duced by lesions of the stomacdi and con- 
\cniently designated "intrinsic spasm”, 
the other associated mth e\tra-gastnc dis- 
eases or conditions and commonly called 
"eUnusic spasm ” 

Examples of intrinsic spasm include the 
rarely seen mcisura or constnction m the 
plane of an ulcer, the curhng of the antrum 
that often accompames benign ulcer of the 
distal lesser curvature, and the spastic 
contraction and distortion of the prepyloric 
region that is usually associated with ul- 
cers near the pylorus 

Spasm from extrinsic causes also as- 
smnes a variety of forms, including general 
increase of muscular tone, spasticity of the 
pylorus, trausitoiy hour-glass contraction, 
traeellmg incisuras, crenulation of the 
greater cur%ature, antral distortion, and 
gross defoniiitie-s of the stomach 
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Fig 20-^ Pjg. 20 Q 

Duodenal ulcer Pam in the epigastrium about two hours after 
■weeks without it ^ Tht- str. ^ daily occurrence and the patient may go seieral 

not increased in rhvttim transverse Tonus markedly mcreased Peristalsis is regular 

horn re^^^n Pylorus is spastic It is difficult to visualize the duodenal bulb No six 

ooamtp ffnnl itoc^ followmg^y 1 mmg of benzednne sulphate was given and after half an hour an 
t^nus and^e ^.ct^t '‘I ^P^fncter was found to be definitely relaxed and, peculiarly the 

dnno Tha j ^^'^•'’’•■y defirutely mtteased The film is shown to demonstrate this action of henze 

he duodenal ulcer was demonstrated subsequently by means of showmg the mucosal pattern 



Fig 21-zl Fig 21-3 

Figs 21 d. and 21 B D1790 Dtagnosu Orgamc obstruction of gastnc outlet, probably by a duodenal 
ulcer or ulcer scar Noteworthy are marked hypertonus deep vigorous peristalsis whiiffi, while not in- 
creased m rate impresses one as obstruction peristalsis smee the stomach occasionally dimtcs and there is 
absence of peristaltic activity The duodenal bulb may be seen but it is \ery small and distorted At six 
hours there is a very large residue m the stomach at 24 hours the stomach is empty Benzedrme sulphate, 30 
mmg was given and one-half hour later the stomach was re-exaramed There is no relaxation of the gastric 
outlet but agam there is mcreased tonus and increase m peristaltic activity 

Comments on Figs 19-A to 21-B tndustve These illustrate the effects of two dings used commonly m 
rocntccn diagnosis Of the two m the writer s opmion benzedrme is the more MtislMtory, although there 
S ^X^Sge that It IS unsafe to use m cardio-vascular disease partici^ly byj^teiwon 

The relaxmg effects of atropme m the author's experience are not m satisfact^ at le^t not with modyatc 
doige has obseiwed absolutely no effects on a spastu: colon for instance with long-continued ad- 

mmistration of atropme and its allies particularU hvcwanc 


NON-CARCINOMATOUS TUMORS OF THE STOMACH 

By RAY A CARTER, M D , atid DONALD R LAING, M D , Los Aiigeles, Caltf 
From the Department of Radiology, Los Angeles County Hospital 


T =HE relatively infrequent non-carcinom- 
atous gastric tumors vary widely 
m gross morphology and associated 
roentgen manifestations Bemgn tumors 
are frequently recognized (4) , the others are 
seldom diagnosed roentgenographically 
When a carcinoma or a bemgn tumor is 
simulated, the confusion is not so serious, 
if all gastnc tumors are considered at least 
potentially malignant, and, when possible, 
subjected to microscopic proof However, 
under a diagnosis of polyposis, hypertro- 
phic gastritis, bemgn ulcer, or syphihs, 
surgery or irradiation may be withheld 
Also sarcoma, still resectable, may re- 
semble frankly inoperable gastnc car- 
cinoma or abdommal tumor (9) 

It may then be justifiable, m spite of 
the generally ackowledged absence of re- 
liable roentgen signs, to survey these 
vanegated lesions together for any pre- 
dilections, roeiitgenographic or climcal, 
which will justify suspicion of them pres- 
ence 

Benign tumors of the stomach have been 
considered rare, but recent literature has 
established that they are not as uncom- 
mon os previously supposed Careful 
roentgenologic and pathologic studies ha\e 
lifted tliese lesions from comparative ob- 
scunt) 

4 he meidciice of benign tumors has been 
found to be 1 d per cent by Eusterman and 
Sent} (1 1), loss than 2 per cent by Kuklm 
ind W'cber (quoted by Rigler and Encksen, 
32), about 1 5 per cent by Lockwood (24), 
and rccentl} Rigler and Encksen (22) put 
llie figure at approximateh 11 per cent 
UeiiueLs (31) nude a careful examination in 
201) exiusccuine poslinortcmb and found 
small single or multiple gastnc leiomyomas 
m 17 percent, demonstrating that a meticu- 
lous se'arch raised the pathologic inci- 
dence eanisiderablj 


Bemgn tumors had a predilection for the 
pylorus in 69 per cent of the cases, 25 per 
cent bemg situated m the body and 5 per 
cent m the cardia The Balfour senes (2) 
of 58 cases of bemgn tumor of the stomach 
is probably a fair representation of pre- 
dilective sites Of 14 single adenomatous 
polyps, one was on the antenor wall, four 
on the postenor wall m the body, and mne 
on the postenor wall in the prepylonc 
region In four cases of adenoma, three 
were near the pylorus and one on the an- 
terior wall near the mid-stomach Under 
the general group of fibromas, myomas, 
fibromyomas, adenomyomas, and myxo- 
fibromas, 10 tumors were situated near the 
pylorus, two in the antrum, two m the mid- 
gastne region, and one m the cardia 

In our case of gastnc tuberculoma the 
lesion was on the greater curvature m the 
prepylonc region (Fig 1) 

Overfillmg of the stomach mth the 
barium was the commonest cause of the 
failure to make a diagnosis, The rugal 
pattern was obliterated and often a tumor 
of relatively moderate size was hidden 
Adequate mampulation and palpation, 
pressure on the stomach, and films made 
dunng roentgenoscopy gave better visuah- 
zation and localization Small defects of 
the anterior and postenor walls of the 
stomach were brought out by films of heavy 
penetration (32) 

The vague and protean symptoms of 
these tumors ha\e been the cause of the 
dismissal of many patients as bemg neu- 
rotic or hanng a gastnc disturbance of a 
reflex nature However, recent data ha\ e 
shown us that there are certam signs and 
symptoms which are at least strongly sug- 
gestive of bemgn gastnc tumor Tlie 
raamfestations are dependent upon tlie size 
and location of the tumor and anemia or 
ulccraUon Pedunculation of the tumor 
301 
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Because spasm from evtnnsic sources 
resembles that caused by gastric disease, 
mterferes with mspecbon of the mucosal 
rehef, and hampers filhng and visualiza- 
tion of the duodenum, it has always re- 
ceived sohatous attention, and various 


nbs and sometimes distorted, and the py- 
lorus remains obstmately closed Conse- 
quently, the necessary manipulations of the 
stomach cannot be earned out and it is 
difidcult or impossible to eihibit the duo- 
denal bulb 


measures — includmg the admimstrabon of 
antispasmodics — ^have been employed to 
prevent or remove this handicap 

Through all the years it has been as- 
sumed that the chief causes of extrinsic 
gastrospasm are duodenal ulcer, disease 
of the gall bladder, and chrome appendici- 
tis, and that other mtra-abdomm^ affec- 
tions occasionally are responsible That 
such diseases may reflexly, through the au- 
tononuc nerves, give nse to spasm caimot 
be demed for the assoaation has been ob- 
served repeatedly Besides, the stomach 
is notoriously sensitive to pathologic con- 
ditions elsewhere and many diseases that 
do not unpheate the stomach orgamcally 
are attended with gastnc symptoms, some 
of which are logically attnbutable to re- 
flex spasm 

But of late I have become convmced 
that the most co mm on cause of the spastic 
manifestations so often encountered at 
roentgenoscopic examination is not disease 
of some organ other than the stomach but 
certam emotions of the patient, particu- 
larly fear and anger This behef is m con- 
sonance with the accepted fact that emo- 
tional states may markedly affect gastnc 
tone, secretion, and motdity 

At elU events, when the patient under 
roentgenoscopic exammation is apprehen- 
sive or vexed, he assumes a defensive at- 
titude His abdommal muscles are tensed 
and the resultmg mcrease of mtra-abdomi- 
nal pressure pushes the stomach upward 
and deforms it Frequently such deformi- 
ties have been mistakenly attnbuted to 
gastrospasm, but after the patient has been 
persuaded to relax his abdommal muscles, 
really spastic manifestations are often en- 
dent Gastnc tone is abnormally mr- 
creased, the stomach is draivn up under the 


Even shght degrees of vexation or alarm 
on the part of the patient may be suffiaent 
to mduce such spasm For example, I 
recently had a patient — a woman — whose 
stomach was so spastic that I could not 
examme her On mquiry I learned that my 
assistant had grasped her hand abruptly 
when she entered the room and led her to 
the screen apparatus instead of merely di- 
rectmg her where to stand Her resent- 
ment at this se emin g mdigmty was re- 
sponsible for her mtractabihty 

Agam, a few da}^ ago I examined a man 
without difficulty but asked for a re-exami- 
nation to confirm the findmgs Next day 
when he appeared for the second examina- 
tion, his stomach was spastic and unman- 
ageable When he was questioned, he ad- 
mitted that the request for re-exammation 
had alarmed him because he regarded it as 
an mdication that he had a grave affection 
of the stomach 

I have found, also, that when I am ir- 
ritable my patients acquire my mood and 
become recalcitrant ! 

So certam am I that emotional stress in- 
duces gastrospasm that m my screen room 
procedme many precautions are taken to 
avoid vexmg or alarmmg patients At- 
tendants are requued to speak m low and 
pleasant tones, to shun any appearance of 
haste or excitement, to keep their hands 
off patients, and to treat them wuth all re- 
spect and digmty Durmg the examina- 
tion I try with bnef but fnendly conversa- 
tion to gam the patient’s confidence and 
promote his serenity 

By these measures my work has been 
made easier, re-examinations have dimin- 
ished, and accuracy m diagnosis has been 
approached more closely 
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rig 2 A 



Fig 2B 

hig 2 Case 1 ( 1 ) Infilirauve lymphosarcoma, most pronounced m the proMinal half of the stomach The 

fundus,” not directly involved, is coinprcssed by the adjacent flevible tumor (B) Supine view showing 
greater distention ol the unmvolved lundus and ot the remainmg mvolvcd proximal part of the stomach 
On other films a preserved interval between splenic flexure and stomach outlined the ditluscly thicLcned walls 
of the stomach 


lesions occurring before the fourth decade, 
the livelihood of sarcoma is significantly 
increased 

A sex predilection appears established by 
Askey's (1) 70 per cent males in 135 re- 
viewed cases 

Ihc symptoms usually resemble those 
of emrcuionia Cheever (O), listing typical 
symptoms of lymphosarcoma, says, ‘ It 
cannot be denied that this description fits 
pe*rfectl> a typical case of gastric car- 
anonia " There may be such localizing 
signs as epigastric pain, local tumor, vomit- 
ing, g.istric bleeding, anacidit>, and dys- 
pepsia The symptoms ma) be such non- 
localizing ones as weakness, loss of weight, 
fullness ifter meals, belching, and sour 
siomaeh (1), ilso the\ niaj be \er> xague 
(U>, Case 1) Some have stressed i well- 
preserved imtnUon (ll) 

While ibsent or meonspieuous pam is 
sirevst<\ bv some (1(> md IT), more oni- 


standmg pam is frequently reported (5, 
b, and 36) In. keeping with the ulcerations 
frequent m sarcoma, it may be ulcer-like 
(36 and 4) and of short duration, compared 
with that of benign ulcer (17) Severe pain, 
not usual in carcinoma (5), may be sus- 
picious 

The duration of symptoms is quite van- 
able Balfour’s senes (4) gives an average 
of IS months with a maximum of 6 years 
Others record long continued symptoms or 
repeated similar attacks (16, 16, and 7) 
Malignant degeneration of tumors, ongi- 
nally benign, or exceptional low malignancy 
and slow growth, may be a factor 

Gastric sarcomas vary widely m histo- 
logic t>pe, gross moqihology, and roentgen 
findings rhe> have been classified nior- 
phologicall} as those growing mtramurally, 
endogastncally and cxogastncally, agroup- 
ing which has definite bearing on roentgen 
inamfestations 
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Fig 1 

Fig 1 Tuberculoma, with sharply localized 
smooth rounded encroachment upon the gastnc lu- 
men Resembles benign tumor or endogastnc sar- 
coma There was far advanced, pulmonary tubercu- 
losis 

has been found responsible for intussuscep- 
tion into the duodenum, strangulation, the 
syndrome of mtermittent gastnc ileus of 
the mechamcal type (26) Of the group 10 
per cent had pylonc obstruction (14) 
Gastro-mtestmal hemorrhage and ane- 
mia may be the only and the most im- 
portant signs and symptoms m many 
cases (14) Many patients had some form 
of dyspepsia Judd and Hoemer (20) 
foimd this to be true m 60 per cent of then- 
cases, others simulated peptic xdcer, and 
vomitmg was the predominant S 3 rmptom m 
some Hematemesis and achlorhydna 
ivere of note m polyposis of the stomach 
(22 and 19) 

There was practically unanimous agree- 
ment that anemia of the secondary type 
was the most common sign Occult bleed- 
ing was declared greater m bemgn gastnc 
tumor than mth peptic ulcer, while gross 
hemorrhage was not rare Some of these 


lesions were entnely symptomless In the 
senes of Balfour and Henderson, the 
youngest patient was 8, the oldest 69, and 
the average age was 46 (2) 

The recogmtion that most bemgn tumors 
of the stomach are circumscribed fiUmg 
defects, usually situated on the gastnc 
walls, leavmg the curvatures regular and 
free for the penstaltic movement, has been 
a basic aid to them diagnosis The rug$ 
are obhterated m the area of the tumor, 
but immediately surroundmg the tumor 
they are practically normal m pattern 
Bemgn tumors do not reveal a mche, m- 
cisura, or any other evidence of spasm 
Gastnc retention is rare e\cept when the 
lesion is at, or near, the pylorus 

When pol 3 ^osis is extensive, there are 
small mdentations along one or both cun^- 
tures If the polyps are closely set or the 
banum too thick, the imxture will not 
penetrate to the gastnc wall and the ap- 
pearance will be broken and irregular The 
differential diagnosis should mclude simple 
hypertrophy, food particles, gas m the 
transverse colon, crenulation of the greater 
curvature, gastnc carcmoma, and hair 
ball (22 and 32) 

Syphilis of the stomach results m les- 
sened flexibility and mobihty, contracbon 
of varymg degree, and absence of peri- 
stalsis The pylorus tends to be gapmg 
There is no palpable mass and the pabent 
IS usually m good general condibon com- 
pared to the extent of his gastnc pathology 
(28) 

- Mahgnant tumors of the stomach, e\- 
cludmg carcmoma, are necessanly meso- 
blasbc, fund amen tally sarcomas Ewing s 
(15) widely quoted estimate that these are 
1 per cent of gastnc tumors is generally 
accepted Individual senes vary moder- 
ately from this figure 

Sarcomas have occurred at all penods, 
from early childhood to advanced age (17) 
Balfour and McCann’s (4) reported av erage 
age of 43 years for sarcoma as compared 
mth 61 for carcmoma appears reasonably 
typical Cheever’s (9) senes of lympho- 
sarcoma havmg an age average of 53 o 
suggests a later madence for that type lo 




Fig 2 -A 


Fig 2-3 

Fig 2 Case 1 { 1 ) Infiltrative lymphosarcoma roost pronounced m the proximal half of the stomach The 

fundus,” not directly involved, is compressed by the adjacent flexible tumor (B) Supine view showmg 
greater distention of the uninvolved fundus and of the remauung mvolved proximal part of the stomach 
On other films, a preserved interval between splenic flexure and stomach outlined the diffusely thickened walls 
of the stomach 


lesions occurring before the fourth decade, 
the likelihood of sarcoma is significantly 
increased 

A sex predilection appears estabhshed by 
Askey’s (1) 70 per cent males in 335 re- 
viewed cases 

The symptoms usually resemble those 
of caranoma Cheever (9), listmg typical 
symptoms of lymphosarcoma, says, “It 
cannot be demed that this descnption fits 
perfectly a typical case of gastric car- 
cinoma ’’ There may be such localizing 
signs as epigastnc pain, local tumor, vomit- 
ing, gastric bleedmg, anacidity, and dys- 
pepsia The symptoms may be such non- 
localizmg ones as weakness, loss of weight, 
fullness after meals, belching, and sour 
stomach (4) , also they may be \ ery \ ague 
(111, Case 1) Some ha\e stressed a well- 
prestricd nutrition (11) 

WOiile absent or inconspicuous pam is 
stresses! ^l)\ some (U» and 17), more out- 


standmg pam is frequently reported (5, 
6, and 36) In keepmg with the ulcerations 
frequent m sarcoma, it may be ulcer-hke 
(36 and 4) and of short duration, compared 
ivith that of bemgn ulcer (17) Severe pain, 
not usual m carcinoma (5), may be sus- 
picious 

The duration of symptoms is quite van- 
able Balfour’s senes (4) gives an average 
of IS months wnth a maximum of 9 years 
Others record long continued symptoms or 
repeated smular attacks (30, 16, and 7) 
Malignant degeneration of tumors, ongi- 
nally bemgn, or exceptional low malignancy 
and slow growth, may be a factor 

Gastnc sarcomas vary widely m histo- 
logic type, gross morphology, and roentgen 
findings They have been classified mor- 
phologically as those grow'ing mtramurally, 
endogastncally and exogastncally, a group- 
ing which has defimte beanng on roentgen 
manifestations 
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Ewmg (15) classifies them pathologically 
as 

(1) Spindle-cell myosarcomas 

(2) Lymphomatous tumors 

(a) as a part of the leukemic process, 
(i) m gastro-mtestmal pseudoleukemia, 

(c) as part of a general lymphosarcoma, 

(d) m the form of localized lymphosar- 
coma 

(3) Miscellaneous sarcomas, variously de- 
scribed as alveolar, mixed cell, or angio- 
sarcoma, or myxosarcoma 

One would infer that m Ewmg’s group 
of spmdle-cell myosarcoma there would 
appear tumors named elsewhere as spmdle- 
cell sarcoma, fibrosarcoma, some of the 
“round-cell” sarcomas, and some of the 
angiosarcomas 

Two tables of mcidence of the varieties 
of gastric sarcoma wiU illustrate both their 
relative frequency and the tenmnology 
under which they are found 
Balfour’s senes of 45 cases (4) 


Lymphosarcoma 32 

Fibrosarcoma 5 

Myosarcoma 3 

Angiosarcoma 1 

Penthehal angiosarcoma 1 

Spmdle-cell sarcoma 1 

S^coma 6 

D’Aunoy’s and Zoeller’s survey (10) 

Lymphosarcoma 39 

Round-cell sarcomas 24 

Spmdle-ceU sarcomas 7 

Fibrosarcomas 7 

Roimd- and spmdle-cell sarcomas 2 

Leiomyosarcomas 2 

Fibromyxosarcoma 1 

Carcmosarcoma , 1 

Undifferentiated sarcoma 1 


Sarcoma onginating m reticulo-endothehal 
cells I 

Fibroneurosarcoma 1 

Fibromyosarcoma | 

Mixed-cell sarcoma 1 

Angiosarcoma | 

Fibrochondrosarcoma j- 

Mixosarcoma - 

Polymorphous-cell sarcoma 

LYMPHOBLASTOilAS 

Lymphoblastomas, excludmg the bemgn 
imtative hyperplasias, may be classified 
after Ewmg (15) as follows 


(1) Lymphomatous group, including lym 

phatic leukemias, pseudoleukenuas, and 

mahgnaut lymphocytoma 

(2) Reticulocytomas, mcluding myeloid len 

kemia, Hodglon’s disease, and large 

round-celled sarcoma 

(3) Primary endothelioma 

It appears best, m view of the pathologic 
confusion m this field, to consider them 
as lynnphoblastoma If one may add to 
primary lymphosarcoma the other chm- 
caUy mahgnant lymphoblastomas, then 
this type of lesion, relatively radiosensibve, 
will mclude more than half of the non- 
carcmomatous mahgnant tumors of the 
stomach This appears permissible for the 
present purpose although it may mclude 
lesions not te chni cally sarcomas 
These arise, usually mulbcentncally, in 
submucosal lymphabc tissue They m- 
volve the submucosa first, spreadmg to 
mucosa musculans, and, sometimes, later, 
the serosa The stomach may be exten- 
sively or locally involved The gastnc 
lesion may be part of a generalized m- 
volvement, m wMch case superfiaal glands 
are often available for biopsy, or the 
disease may be primary m the stomach 
These lesions are primarily mtramural 
though there may be an associated endo- 
gastnc or exogastnc mass 

Varied types of defomuty are seen 
roentgenographically A diffusely infiltrat- 
mg form is characterized by a moderate 
decrease m cahber, thickened walls, di- 
mmished flexibihty and peristalsis, and en- 
larged or distorted rugae (33) This may 
be extensive or local (Fig 2) 

Such lesions are readily missed es- 
pecially if represented only by a local 
stiffemng of walls (33), or when limited to 
the cardiac half of the stomach Here, a 
moderate constriction with promment rugm 
may be attributed to pressure from ad- 
jacent organs A soft mass is not readily 
palpated, and sluggish or absent peristalsis 
is not remarkable Thickened iralls may 
register only as a preserved mterval be- 
tween the stomach and adjacent colon, or a 
pressure deformity of the latter (Case 1) 
Such diffuse lesions are particularly m 
keepmg with primary lymphosarcoma 
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Multiple lobulated endogastnc masses 
provide another type of lymphoblastoma 
These masses are outlmed by a reticulum 
of banum fillin g the mterlobular crevices 
(33) Such molestations suggest the less 
mvasive forms, such as leukemia (25) 
Another form is a roimded or irregular 
local mass encroachmg upon the gastnc 
lumen (5, 6, 11, 17, 29, and 33) Penetra- 
tive mches may occur m a large mtragas- 
tnc mass (6, 8, and 11) Rugal enlarge- 
ments and distortions may overhe the 
diffuse lesions or be adjacent to ulcerative 
or massive lesions (5, 29, and 33) 

Usually, constnctive lymphoblastoma 
has been said to occur only m the pre- 
pyloric regions (33) , elsewhere, the delicate 
connective tissue framework of these tu- 
mors appears not to encourage this de- 
formity (9) At least one exceptional mid- 
gastnc encirclmg lymphosarcoma has been 
reported (21) Irregulanty of the pre- 
pylonc constnction is stressed Flexibihty 
of the lesion is partially preserved Pen- 
stalsis may or may not be seen and mass 
mayormaynot be palpable atthedefomnty 
Shallow ulceration or even perforation may 
occur but a demonstrable mche is not 
featured (5, 33, and 18) 


ROUND-CELL SARCOMAS 

These are confused groups — D’Aunoy 
and Zoeller found them the second largest 
class reported Balfour discarded three 
such cases as bemg carcmoma, leaving none 
so listed m his senes Ewmg concludes 
tliat small round-cell sarcomas are, with 
rare exception, either lymphosarcoma or 
small round-cell caranoma The large 
round-cell sarcomas he divides among 
endotheliomas, tumors of lymphoid cells, 
carcmomas, and sarcomas of which the cells 
arc not stnctly round This, if essentially 
correct, would accentuate still further tlie 
predominant position of lymphoblastoma 
It Mould be natural that round-cell sar- 
comas tend to infiltrate intramurally (30) 
and resemble lymphosarcoma 



Fig 3 Case 1 Lymphoid cell lymphosarcoma 


MISCELLANEOUS SARCOMAS 

Concemmg these, Eivmg says, “None of 
these histologic features deserve special 
recogmtion as a separate vanety of 
gastnc tumor ’’ No gross morphologic or 
roentgen characterization of this group can 
be attempted here 

OTHER NON-LYMPHOBLASTXC SARCOMAS 

Most of these tend to grow either en- 
dogastncally or exogastncally mstead of 
mtramurally In either case they may be 
pedunculated and mobile Histologically, 
they may be fibre-, neurofibro-, myo-, or 
angiosarcoma, and appear to correspond 
to Ewmg’s spmdle-cell myosarcoma group 
They are radioresistant as a rule, and are 
more likely to be operable than them 
size would indicate (4 and 9), due to their 
non-mvasive, sharply circumscnbed char- 
acter 

Growing endogastncally, they produce 
spheroidal or rounded defects, sharply 
demarcated from the adjacent umnvolved 
stomach (9, 3G, and 7) Necrosis and 
hemorrhage are common, frequently mth 
roentgenographic demonstration of a ba- 
niun-fiUed button (Fig 7) or deep penetra- 
tive mche (17 and 36) at the surface of the 
lesion 
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Growing exogastncally, palpable masses, 
usually large, displace or distort the 
stomach (36 and 30) These may grow 
from the anterior or posterior walls and are 
particularly prone to extend between the 
layers of the gastro-hepatic or gastro-cohc 
omentum (9) Such lesions are prone to 
hemorrhagic or cystic degeneration Leio- 
myosarcoma, particularly, may be of the 
dumb-bell type, growmg both intra- and 
exogastncally (36 and 23) 

TYPES OF GASTRIC DEFORMITIES 

One may hst the types of gastnc de- 
formities which have been produced by 
non-carcmomatous tumors, considenng 
other lesions which they may simulate 

Isolated rounded endogastnc masses 
Adenoma or polyp 
Carcmoma tn sttu (5) 

Bemgn mesoblastic tumors, as, 
fibroma 
neurofibroma 
leiomyoma 

Non-Iymphoblastic sarcoma, as, 
fibrosarcoma 
neurofibrosarcoma 
leiomyosarcoma (Fig 6) 
angiosarcoma (Fig 7) 
Lymphoblastoma 

The small rounded endogastnc tumors, 
without alteration of peristalsis or of the 
adjacent gastnc wall, can be accepted as 
positively bemgn only by operation and 
microscopic proof Their appearance is not 
distmctive between the vanous types, all 
bemg potentially mahgnant Hemorrhage, 
with this type of lesion, is not distmctive 
but the banum-fiUed mche speaks for non- 
lymphoblastic sarcoma, especially if as- 
sociated inth repeated hemorrage (7) 
These features were used successfully by 
one of us (D R L ) to diagnose a leio- 
myosarcoma (Fig 7) The surface of the 
tumor may be “scalloped” in either the 
bemgn or malignant forms 

Exceptmg lymphoblastoma and car- 
cmoma, tumors should not deform the 
adjacent part of the stomach or inhibit its 
peristalsis An adjacent or general rugal 
hypertrophy speaks for the radiosensitive 


lymphoblastoma (29) The other tj^ies 
are radioresistant and not appropnate for 
the test of irradiabou 

Polypose ma7iifestations, local or general 
Polyposis 
Carcinoma 
Lymphoblastoma 

The mdividual nodes of a bemgn poly 
posis should usually be smaller and more 
regular than those of lymphoblastoma or 
carcmoma, carcinoma should be more 
readily palpable, more ngid than either, 
and mhibits penstalsis The response to 
moderate irradiation should idenbfy lym- 
phoblastoma (33) 

Rugose mamfestahons, local or general 
Benign hypertrophy 
Rugal hypertrophy or ruga like scars 
about benign ulcer 
Infiltrative carcinoma 
Lymphoblastoma (Fig 4) 

Bemgn rugal hypertrophy, local or 
general, may closely resemble lymphosar- 
coma Both reduce peristalsis and flexi- 
bihty (33 and 35) Lymphoblastoma is 
more apt to produce a moderate general 
decrease m cahber but may enlarge it 
grossly (29) The concentnc scarrmg or 
irregular rugal deformities assoaated with 
bemgn ulcer and the meniscus deformity 
about carcmomatous ulcer are usually 
reasonably characteristic but may be 
simulated by lymphoblastoma (5) Oc- 
casional rugal types of carcinoma may 
resemble lymphoblastoma or bemgn hyper- 
trophy (12) The test of irradiation may 
be useful 

Diffuse decrease tn caliber, local or general 
Scirrhous carcinoma 
Syphilis 

Lymphoblastoma 

Rigidity, a palpable mass, marked de- 
crease m cahber, and absence of peristalsis 
would mdicate caranoma Partial preser- 
vation of flexibility and penstalsis with 
rugose manifestations and moderate de- 
crease m size suggests diffuse lymphoblas- 
toma No palpable mass, some flexibility, 
and absent penstalsis favors the diffuse 
type of syphilis (28) 
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While the decrease m size of the stomach 
IS usually moderate (33 and IS), it may be 
extreme (IS) 

Irregular endogaslric mass 
Carcinoma 
Lymphoblastoma 
Round-cell sarcoma 
Other non-lymphoblastic sarcomas 

Any preserved flexibibty or penstalsis 
may favor lymphoblastoma The general 
bulkiness of sarcoma (11, Gner m dis- 
cussion) may help Again it is important 
to remember that large sarcomas may be 
removable (4 and 9) An apparent gross 
irregular mtra-gastnc growth may resolve 
roentgenographically under adequate pres- 
sure into volummous rugal enlargement 
(Fig 4) This speaks for lymphoblastoma 

Prepyloric coiislrtclion 
Carcinoma 

Benign ulcer, particularly the saddle 
variety with spasm 
Syphilis 

Inflammatory constnctions and retrac- 
tions of pengastnc ongm 
Spasm, reflex 
Lymphoblastoma 

The ngid, irregular, palpable lesion with 
absent penstalsis, anacidity and obliterated 
rugae should be the usual carcmoma The 
contracted prepylorus of mche-less ulcer 
should be not entirely inflexible, have 
visible rugae and be assoaated with gastnc 
acidity. The reflex spasm may be de- 
creased or removed by belladonna His- 
tory of upper abdominal infection or sur- 
ger}' may help with the pengastnc inflam- 
matory constriction Absence of palpable 
mass, smooth annular constnction, some 
flexibility, absent local peristalsis, mmor 
symptoms, and a positive serology speak 
for syphilis and justify the therapeutic 
test 

All that can be sought is some reason to 
suspect the occasional prepylonc lympho- 
blastoma A marked irregulanty, partly 
preserved flexibility, and penstalsis, and 
evident adjacent rugal hj'pertrophy may 
suggest that disease Severe pain would 
suggest either ulcer or lymphoblastoma A 
definite niche appears less likely than shal- 


low ulceration m lymphoblastoma of con- 
stnctive type (5 and 33) 

PRESSURE DISPLACEMENTS AND 
DISTORTIONS OF THE STOMACH 

Non-gastnc masses mclude the follow- 
ing 

Tumors or enlargement of the spleen 
Tumors of the kidney, pancreas, adren- 
als, liver or retropentoneal structures 
Massive metastasis from a concealed pri- 
mary tumor 
Inflammatory masses 
Exogastne sarcoma 

Massive metastasis from an inconspicuous 
gastnc lymphosarcoma (9) 

The first group, too vaned for complete 
hstmg, IS an every-day occurrence The 
occasional exogastne sarcoma should be 
remembered Its connection with the 
stomach may be disguised by a pedicle 
which makes it mobile On the other hand 
the sarcoma may be the dumb-bell type 
or cause such sharply localized pressure 
that a roentgen conclusion of endogastnc 
or exogastne growth is difficult Most 
exogastne sarcomas will be of non-radio- 
sensitive varieties but may be operable 
though large The stomach should be 
searched for signs of a gastnc infiltration 
from which to suspect exogastne mass or 
metastatic lymph glands of the radio- 
sensitive gastnc lymphoblastoma 

COMVtENT 

A sharply circumscnbed rounded en- 
dogastnc mass beanng a demonstrable 
ulcerative mche may be considered prob- 
ably a radioresistant non-lymphatic sar- 
coma Such lesions without ni^e and not 
too large may be considered presumably, 
but only presumably, bemgn Otherwise 
no roentgen signs even presumptive in 
value have been encountered by which to 
recognize non-caremomatous tumors of the 
stomach Only grounds for suspicion are 
found othenvise 

The radiosensitive lymphoblastoma 
should be suspected in lesions, rugose 
polyqiose, diffusely or irregularly mfiltra- 
tive, and in cases in which preserv^ation of 
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flexibility or peristalsis are otherwise not 
to be expected The test of irradiation 
IS to be considered m such cases Study 
of the blood, roentgen examination of the 
chest, and thorough examination of super- 
ficial lymphatic glands is indicated be- 
cause of the possibihty of systenuc lym- 
phatic disease 

Methods of irradiation have not been 
discussed here Holmes has warned that 
disastrous necrosis may be produced m 
lymphoblastoma (8) Pack and McNeer 
(29) have used mtensive fractional ir- 
radiation with success m lymphosarcoma 
(29) 

Upper abdominal mass displacmg the 
stomach will occasionally be due to gas- 
tric sarcoma The radiosensitive lympho- 
blastoma IS suggested by associated m- 
filtrative defonmties m the stomach The 
radioresistant sarcomas are possible when 
mtnnsic gastric deformity is absent or is 
of the circumscnbed rounded type 

An exceptional bulky tumor of the stom- 
ach suggests sarcoma 

Gastroscopy, when its possibihties are 
fuUy exploited, may be a great aid m the 
identificabon of gastric tumors 

CASE REPORTS 

Case 1 A white married female (L C ), 
aged 46 years, entered the hospital on 
Nov 22, 1930, complammg of loss of ten 


appeared constncted m the prone posiUon 
but expanded to practically normal m the 
supme (Fig 2) A banum enema demon- 
strated a defect near the splemc flexure, 
suggestmg external pressure Surgery dis- 
closed a sarcoma of the stomach mvolvmg 
all the stomach from two inches below the 
cardia, and also the antenor pole of the 
great omentum The stomach was resected 
and the patient died the following day 
The specimen of stomach exammed 
pathologically was 21 cm m length and 
11 cm m diameter at the fundus The 
outer surface of the stomach, espeaally 
the proximal two-thirds, was covered with a 
gray tumor growth The wall was greatly 
thickened, bemg 3 cm m the fundus The 
microscopic diagnosis was lymphosarcoma 
of the stomach Dr Newton Evans, m 
review, considers this to be of lymphoid 
cell t3T3e (Fig 3 ) 

Comment — Infiltrative type of lympho- 
sarcoma Contnbutmg to the failure to 
recognize it roentgenologically were the 
followmg marked flexibility of the gastnc 
walls even at the site of greatest infiltra- 
tion, preservation of peristalsis through- 
out, too ready acceptance of external pres- 
sure as a cause for the manifestations ob- 
served It is noteworthy that the groivth 
was described as “covermg” the stomach 
We hope that so classical an infiltrative 
lymphoblastic lesion would not be missed 


pounds m three months, weakness, a 
questionable sweUmg m the left upper 
quadrant for one month, and more recently 
a draggmg sensation m the abdomen while 
m the standmg position Appetite had 
been good, and stool habits normal Some 
exanuners demed, and others felt, a mass 
m the left upper quadrant It was de- 
scribed as pulsatmg, freely movable, and 
havmg a rubbery edge The red blood 
ceU count was 4,300,000, hemoglobm 50 
per cent, and white count 12,000 with 
normal differential Roentgenographically, 
the stomach was low, vertical, and hypo- 
tome, with no filhng defect noted There 
was some stasis m the duodenal cap 
Peristalsis and mobihty appeared not 
remarkable The upper half of the stomach 


now 

Case 2 A white married female (M B ) 
aged 63 years, had dull constant pam, 
unrelated to meals, m the left upper 
quadrant for ten months In the past ten 
weeks there had been a swelhng of this 
region and the pam had become more 
severe Weakness, anorexia, and loss of 
15 pounds were noted m the four months 
before entrance On physical examination 
there was noted a large, firm, sharp edged 
mass m the left upper quadrant runmng 
obhquely across the umbilicus The mass 
moved with respiration and was tender to 
pressure The hver was not palpable 
There was no free acid, and the combmed 
aadity was 12 by the Ewald test-meal 
There was 4 plus occult blood m the stools 



red hi 

count op jjj 

There „3, 

^|Hf "j^ 




•V 




> J 

>4 




Pwtrnorfy iJ^P^ “ediaJI^'* “ '“•«!, Jei'* 

to r'ff't^tt *ft« ";^f fPPearS ,"'°-"f e/.“ 
'fteo » ““'^ ®e, r^ ^ 'PtPor ?a h '’' ""e 

Of fu occMr! ^“"Jor jT than 

*“»ac/?'’*®™ "t.^' "PPor wf^a 
aPd (h? ®'""® The '■" "-ere e!/‘ ''^'f 
pa„e,"'' "alb grea»'‘""”aPl..L'"“''e 

f'SSsSti-ilt-,' 

"tPcosf 


CareT~7 " 


P,r a , 

Coma. Casg 2 

Pally (. '“'“torn „„ 

Pf 4 ?,! ‘P-Por 

-'-■ctr-iCji'a. 



310 


radiology 



Comment — Infiltrative lymphosarcoma 
with marked extragastnc extension Less 
ready acceptance of rugose mamfestations 
and distortion of the stomach as due to 
pressure would now give grounds for sus- 
pectmg lymphoblastoma It is note- 
worthy that the exogastnc mass was hard 
to palpation while the stomach was quite 
flexible 

Case 3 A white male (F B ), aged 51 
years, entered the hospital first m June, 
1931, m a restless, non-co-operative state 
bordermg on a dementia The patient 
apparently had been well until two weeks 
before entrance when he began to have 
pains m his abdomen, loss of appetite, 
sensation of fullness, nausea, and occasional 
attacks of vomitmg There was also some 
loss of weight and strength Physical 
examination was essentially negative The 
Ewald test-meal disclosed free HCI of 4 
and a combmed aadity of 7 The entermg 
blood count was 1,900,000 red blood cells, 
hemoglobm 45 per cent, white cells 15,400, 
mth 82 per cent polymorphonuclears A 
senes of blood transfusions finally brought 
the red count up to 3,500,000 and the 


hemoglobm to 60 per cent The stools 
were tarry Roentgenographically, the 
stomach revealed a large rounded defect 
m its mid-portion which gave the impres- 
sion of extrinsic pressure from the anterior 
side (Fig 6) Penstalsis passed throughout 
the stomach There was no retention The 
colon was negative Surgically, there was 
an apparently bemgn tumor of the an- 
tenor and supenor surface of the stomach, 
predommantly angiomatous The mass 
was about 3X4X2 mches Two ulcer- 
ated areas showed the site of hemorrhages 
mto the stomach Vasculanty about the 
stomach was greatly increased Attached 
to this mass was a pedunculated nodule 
about 4 cm m diameter composed of soft 
gray tissue and somewhat hemorrhagic 
The mass was excised Pathologically, 
tivo ulcerated areas, 2 cm in diameter, 
were observed Subadjacent to the mucosa 
was a large soft mass about 8 cm in its 
greatest diameter composed of very soft 
gray tissue resemblmg sarcoma Micro- 
scopically, the lesion was an angiosarcoma 
of the stomach In a recent revnew of the 
microscopic section. Dr Newton Evans 
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was of the opmion that the lesion was an 
angioendothelioma which would be es- 
sentially the same as angiosarcoma How- 
ever, the possibihty of an atypical car- 
cinoma was to be considered The patient 
re-entered the hospital a year and a half 
later complaimng of sweUmg of the ab- 
domen and obstipation for two weeks 
Physical exammation revealed a prominent 
abdomen with bulgmg m the flanks and a 
large indefinite mass m the mid-lme The 
red blood cell count was 4,400,000 and 
hemoglobin 00 per cent An abdommal 
paracentesis was done and 3,000 c c of 
bloody fluid was obtained The patient 
was discharged to the County Infirmary as 
an inoperable case 

Comment — While the description of gross 
pathology is not entirely clear, the lesion ap- 
pears to be of dumb-bell type, the extnnsic 
mass serving to disguise the endogastnc 
protrusion The local persistence of pen- 
stalsis indicates a non-infiltrative lesion 
such as may be expected from non-lym- 
phoblastic sarcoma, including myo-, fibro-, 
and at least some angiosarcomas The 
niche, if demonstrated, would have spoken 
against a benign lesion and for sarcoma 
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DISCUSSION 

Dr Robert S Stone (San. Francisco) 
Dr Carter’s paper is of such a complete 
nature that it is one we will all want to have 
for reference I wish to commend Dr Car- 
ter on the method of attack which he has 
taken on this problem, a method which is 
all too infrequently taken by us as roent- 
genologists Due to our previous medical 
traimng and the influence of the medical 
colleagues who surround us, we nearly aU 
attack problems from the pathologist’s or 
chmcian’s standpomt Dr Carter has 
taken the true method of the roentgenolo- 
gist, namely, he has taken up the various 
deformities and discussed what lesions 
might cause each type of defomuty 

After all, that is our daily problem We 
are not confronted with the problem of 
diagnosing the pathologic condition from 
the microscopic shde or the bedside find- 
mgs We must diagnose the pathologic 
condition from the deformities that we see 
on the films or fluoroscopic screen I wish 
that more of us would take Dr Carter’s 
hne of attack on the problem when present- 
mg a paper deahng with diagnosis 

He has covered the problem so thor- 
oughly that there is httle left to be said m 
the way of discussmg the various lesions 
I would like, however, to say m one or two 
words something about the prepyloric 
spasms which he mentioned briefly m his 
paper 

It bnngs up the problem which was 
brought up previously by Dr Kirkhn, 
namdy, re-exammation of these patients 
and the cause of the spasms 

We have had a n um ber of cases m which, 
on re-exammation without medication the 
spasm has disappeared I am, rightly or 
wrongly, considerably impressed by the 
fact that m the re-exammation ivith bella- 
donna, atropme, benzadrme sulphate or 
any of the antispasmodics, it is not a ques- 
tion of the antispasmodic at all but of 
simply getting the patients back into the 
fluoroscopic room after they have been 
there once and know what it is all about 
Maybe it is a question also of their being 
treated more gently the second time than 


they were the first time, and therefore the 
patient does not have the same reacbon 
On the other hand, there are cases in 
which operations revealed no evidence of 
disease and yet m which the spasm was not 
reheved either by repeated examinations, 
even at some months’ mterval, or by the 
administration of any of the antispas 
modics I think that neither repeated e\- 
armnations nor the admimstration of anb- 
spasmodics necessanly establishes whether 
some of these defects m the prepylonc re- 
gion are caused by an actual organic lesion 
or by a localized spasm 

This holds particularly, I beheve, for 
cases of gall-bladder disease We are m- 
chned to think at tunes that the deformi 
ties seen m such cases are due to adhesions 
and when the surgeon opens the abdomen 
and says he finds some adhesions between 
the gall bladder and the duodenum, we 
say, “Well, that must have been the cause 
of iJie deformity ’’ But if you look back 
on your films you find your deformity was 
nowhere near where the adhesions were 
The deformity was m the prepylonc region 
of the stomach and there was no pull of the 
adhesions on that pomt 

One other pomt I would hke to empha- 
size IS the differential diagnosis between 
polypoid tumors Of course, if the stom- 
ach wall is ngid around a polypoid tumor, 
we have no hesitation m considenng it as a 
mahgnant lesion with invasion of the stom- 
ach wall, but if the stomach wall is not 
ngid and peristalsis still passes through, 
we are mclmed to diagnose it as bemgn 
polyposis 

I wish to emphasize what has been 
pomted out before, namely, that with poly- 
poid lymphosarcoma m the early stages 
there may not be any invasion of the mus- 
cular wail and there may be absolutely no 
ngidity So we come to the pomt that 
Dr Carter made — that ive must not con 
sider these tumors as benign until they 
have been proven to be so We have to ac- 
cept them as mahgnant 

There is one other pomt which Dr Car- 
ter made that I think is of great signifi- 
cance That IS, if you are able to demon- 
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strate an ulcer niche in the polypoid tumor, 
it IS much more likely to be a malignant 
tumor than if you do not find any such 
mche on the polypoid growth Dr Tem- 
pleton m his saentific exhibit demonstrates 
one case m which the appearance of mche 
was caused by a dunple m a bemgn polyp 

Let me agam congratulate Dr Carter on 
his thorough and luad presentation of this 
subject from the roentgenologist’s pomt of 
view 

Dr Leo G Rigler (Mmneapohs, 
Mmn ) I would just hke to say a word or 
two about the inadence of bemgn tumors 
of the stomach I thmk the 11 per cent 
figure which Dr Carter mentioned is my 
responsibihty, more or less, and I would 
hke to emphasize it agam 

We have looked over our autopsy figures 
very carefully, as has Stewart, and it is 
amazmg what a high percentage of the 
tumors m the stomach appear to be ac- 
tually benign I think that in spite of the 
fact that they appear to be bemgn tmcro- 
scopically as well as from the typical roent- 
gen charactenstics which Dr Carter so 
well described, we have to be very careful 
about the prognosis m those cases 

We have seen, ourselves, a number of 
them become malignant almost under our 
very eyes, by observation over a period of 
years, and, on the other hand, I have now 



Fig 1 Neurofibroma of stomach wall showmg 
normal folds of mucous membrane over fillmg 
defect 


three cases, one of which I have followed for 
eight years, another one for four years, m 
which multiple tumors of this type have re- 
mamed absolutely constant and have not 
changed then appearance whatsoever 
I think the technic which Dr Carter em- 
phasized m the begmmng of his paper is 
extremely important if we are to make the 
diagnosis of these small bemgn polypi, and 
I thmk the diagnosis is very important be- 
cause certainly a large percentage of the 
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malignanaes of the stomach anse from 
such bemgn tumors and the diagnosis of 
bemgn polyp of the stomach may be the 
earhest possible diagnosis that we can make 
of a carcmoma 

I also want to brmg out just one more 
pomt and that is with regard to the mtra- 
mural tumors which Dr Carter mentioned, 
particularly the neurofibroma I would 
like to show just two shdes, if I may brmg 
that out 

The diagnosis of an mtramural tumor 
may be beautifully demonstrated if we can 
show the defect and then the rugal pattern 
lymg over the defect This was a neuro- 
fibroma of the gastric wall, and we re- 
moved it at autopsy and it demonstrated 
beautifully why this appearance (Fig 1) 
was present — the lesion extendmg out- 
ward to a large extent and simply displac- 
mg the mucosa over it without mvadmg it 
and perrmttmg the mucosal pattern to re- 
turn its normal appearance Schatzki has 
called my attention to the fact that the 
demonstration of normal rugae over a tu- 
mor defect does not always mean that the 
tumor IS mtramural because the mucosal 
pattern from the opposite wall may be 
producing the roentgen findings 


Some of these cases are malignaut, as 
shown m Figure 2 We saw this patient 
at this tune, knowmg nothing else about 
the history We found a small area of in 
filtration on the lesser curvature and 1 i\as 
very proud of the diagnosis of earl} car 
cmoma of the stomach It was later dis 
covered that the patient had some tumors 
m the lung, which certainly did not look 
hke the ordmary metastasis, but m view of 
the diagnosis of carcmoma were considered 
to be metastasis — no surgery was at- 
tempted 

I saw the patient some seven months 
later and you see the change in the appear- 
ance with the mvasion of a tumor extend 
mg mto the stomach and which is begin- 
nmg to take on the characteristics of a 
typical malignant lesion 

This proved to be a neurofibrosarcoma, 
such as Dr Carter mentioned, and these 
lesions m the lungs were neurofibromas 
which had undergone mahgnant degenera 
tion and had become neurofibrosarcoma 
This IS not as imcommon a tumor as you 
rmght thmk Neurofibromatosis is not 
unusual and the tendency is to mvolve the 
stomach m a considerable number of 
cases 



HERNIA OF THE CARDIAC END OF THE STOMACH 
THROUGH THE DIAPHRAGM* 


By J.IAURICE F DWYER, M D , F A C P , Seattle, Wash 


URING the past decade many articles 
have been written on diaphragmatic 
hennas involving the cardiac end of 
the stomach, and m reviewmg them one is 
impressed mth the vanations m the mci- 
dence of such hermas and m the chmcal im- 
portance attnbuted to the vanous forms 
The term “diaphragmatic hernia” sug- 
gests to the majonty of physicians a tear m 
the diaphragm, or a protrusion of a portion 
of a viscus through an openmg m the dia- 
phragm as the result of trauma It may 
more accurately be defined, however, as a 
protrusion of abdommal contents through 
an abnormal opemng m the diaphragm 
which has resulted from imperfect develop- 
ment, anatomic weakness, or trauma Re- 
cent statistics show that diaphragmatic 
henua due to trauma is uncommon, com- 
posing less than one-third of the reported 
cases These hermas are classified as ap- 
proximately one-third congemtal, a little 
more than one-third acquired after birth, 
and less than one-third traumatic 
The majonty of diaphragmatic hermas 
follow no known mjury, and consequently 
the relaxed or enlarged opemngs m the 
diaphragm, capable of permittmg the pro- 
trusion of a viscus at some time during life, 
must be assumed to be congemtal m ongm 
Imperfections of development, such as 
harelip, cleft palate, spina bifida, hypo- 
spadias, and relaxation of the mguinal 
nngs, are well recogmzed It is, therefore, 
not at all strange that a structure as com- 
plicated as the diaphragm fails at times to 
develop normally Thus if prenatal fu- 
sion IS at all imperfect the strains to which 
tlus imperfectly developed structure is sub- 
jected in early life — such as birth trauma, 
crying violent coughing, spasms, etc , all of 
which increase mtra-abdominal pressure — 
niaj result in hemorrhagic infiltration in 

* IVi-iciitvd btfore tlit. Radiological Society of North 
Vmerica at the T»cnt> Mxond Xnnual Meeting, at 
Cmcmnati Noe SO-De-c -1 RWC 


the diaphragm The consequent fibrosis 
and stretchmg followmg the hemorrhagic 
infiltration may, m turn, result m herma- 
tion through a weakened area While this 
condition may not be truly congemtal, stdl 
it does occur m very early childhood 

The true inadence of diaphragmatic her- 
ma IS hard to determme, as there is such 
discrepancy m the hterature, however, it 
is certam that at present many more 
cases are diagnosed than formerly, and oc- 
casionally a previously unexplamed ab- 
dormnal complaint on re-exammation is ac- 
counted for by a protrusion of a portion 
of a viscus through an openmg m tte dia- 
phragm As this paper is to deal solely 
with herma of the cardiac end of the stom- 
ach, other types of diaphragmatic herma 
and abnormahties of the diaphragm will 
not be discussed 

Harnngton (1), in discussing the ina- 
dence of diaphragmatic herma as found m 
the Mayo Chmc over a period of 32 years, 
brought out the mterestmg point that 
during the latter aght years five tunes as 
many cases were diagnosed at the Chmc 
as m the precedmg 24 years In 1931, 
Hedfalom (2) reviewed the hterature and 
tabulated 1,435 cases Of these, 190 
(13 2 per cent) were hermas through the 
esophageal hiatus Ritvo (3) found 60 
cases of herma through the esophageal ori- 
fice m 9,000 routine examinations, an ma- 
dence of 0 7 per cent of patients complain- 
ing of general gastnc symptoms 

In comparmg reports pubhshed dunng 
the past ten years with those pubhshed pre- 
viously, there can be no doubt but that the 
madence of diaphragmatic herma, espe- 
cially that through the esophageal hiatus, is 
maeasmg rapidly This maease is due to 
the fact that the chmaan is becoming more 
familiar with the symptoms suggestive of a 
diaphragmatic herma. and is thereby di- 
recting his attention to the diaphragm, es- 
^ peaally m the absence of objective findings 
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malignancies of the stomach anse from 
such bemgn tumors and the diagnosis of 
bemgn polyp of the stomach may be the 
earhest possible diagnosis that we can make 
of a caranoma 

I also want to bung out just one more 
point and that is with regard to the mtra- 
mural tumors which Dr Carter mentioned, 
particularly the neurofibroma I would 
like to show just two shdes, if I may bnng 
that out 

The diagnosis of an intramural tumor 
may be beautifully demonstrated if we can 
show the defect and then the rugal pattern 
lying over the defect This was a neuro- 
fibroma of the gastric wall, and we re- 
moved it at autopsy and it demonstrated 
beautifully why this appearance (Fig 1) 
was present — the lesion extendmg out- 
ward to a large extent and simply displac- 
mg the mucosa over it without invading it 
and permittmg the mucosal pattern to re- 
tam its normal appearance Schatzki has 
called my attention to the fact that the 
demonstration of normal rugse over a tu- 
mor defect does not always mean that the 
tumor IS mtramural because the mucosal 
pattern from the opposite wall may be 
producing the roentgen findings 


Some of these cases are malignant, as 
shown m Figure 2 We saw this patient 
at this tune, knowmg nothmg else about 
the history We found a small area of in 
filtration on the lesser curvature and I i\as 
very proud of the diagnosis of early car- 
cinoma of the stomach It was later dis 
covered that the pahent had some tumors 
m the lung, which certamly did not look 
like the ordmary metastasis, but m view of 
the diagnosis of carcmoma were considered 
to be metastasis — no surgery ivas at 
tempted 

I saw the patient some seven months 
later and you see the change m the appear- 
ance with the mvasion of a tumor evtend- 
mg mto the stomach and which is begm- 
nmg to take on the characteristics of a 
ty^ncal malignant lesion 

This proved to be a neurofibrosarcoma, 
such as Dr Carter mentioned, and these 
lesions m the lungs were neurofibromas 
which had undergone mahgnant degenera 
tion and had become neurofibrosarcoma 
This IS not as uncommon a tumor as you 
might think Neurofibromatosis is not 
unusual and the tendency is to mvolve the 
stomach m a considerable number of 
cases 
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at an embryologic fusion point A henna 
not due to trauma may, theoretically at 
least, occur at any of the normal opemngs 


eventually force some one or other of the 
abdommal organs into the thorax The 
size of the opemng vanes considerably 



Fig 2 Hemia through the pleuro- Fig 3 Hernia through the dome of the 
pentoacaJ hiatus d)aphragna 


m the diaphragm, but actually most her- 
mas of this group present themselves 
through an enlarged or relaxed esophageal 
opemng Henuations through the vena 
cava and aortic opemngs are unknown, 
and Healy (5) pomts out that this is true 
because the esophageal opemng is the only 
muscular one in the diaphragm, the others 
bemg made up of tendmous attachments 

Hernia through the Pleuroperitoneal Hia- 
tus, also called herma through the costo- 
vertebral angle, is due to a failure of clo- 
sure of the median and dorsal portion of 
the pleuropentoneal membrane (Fig 2) 
The passage remains open until the third 
month of intra-utenne life, and that on the 
left possibly closes later tlian that on the 
nght 

Tlie channel of communication betueen 
the pleural space and the peritoneal ca\aty 
IS tlie pleuropentoneal canal If this canal 
slioultl remain open through deficiency in 
the rate of growth and closure, then tlie 
pkural and pcntoneal caiities will not be 
scp in ted completely from one another and 
the positnc intra-abdommal pressure wall 


The pleuropentoneal passage is small at 
the tune the herma occurs, bemg approxi- 
mately the same size m relation to the rest 
of the abdominal wall as the onfice of a 
large mgumal herma is m the adult Com- 
plete absence of the left half of the dia- 
phragm IS an exaggerated form of this type 
of herma 

Hernia through the Dome — This henna is 
an opemng actually through the substance 
of the diaphragm and is mdependent of any 
of the natural opemngs (Fig 3) It is due 
to rupture or destruction of a portion of the 
membranous diaphragm The defect is 
more common m the left dome than m the 
nght, which is accounted for by the protec- 
tion given the diaphragm by the large nght 
lobe of the hver The position of the de- 
fect IS fairly constant, though there may be 
considerable vanation in its extent, and the 
aperture may be round or oval A portion 
of the stomach and colon is mvanably her- 
mated and occasionally the spleen and por- 
tions of the small mtestme may be found in 
the thorax 

The presence of this abnormal opemng is 
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to account for the symptoms, and also to 
the fact that roentgenologists now are con- 
stantly^keepmg such a lesion m mmd and 


demonstrated such a lesion, the cluuoan 
and roentgenologist must not then rest on 
their oars and consider that, having found 



Fig 1 Sites of diaphragmatic hernias 


are employmg a techmc of fluoroscopic ex- 
amination necessary to demonstrate the 
herma If the roentgenologist does not 
himself ehmt suggestive chmcal signs and 
S3Tnptoms of the probable existence of a 
gastric hernia, the possibihty of such a con- 
dition must be mentioned to him by the 
dmiaan, for esophageal hiatus hernias will 
nearly always, unless of large size, be over- 
looked if the patient is exammed only m 
the vertical position 

We have a record of seven cases m a 
senes of 6,500 routme gastro-mtestinal ex- 
aminations It is obvious that m the past 
some cases have been overlooked because 
not suffiaent chmcal and roentgenologic 
importance was attnbuted to hermation of 
the cardiac end of the stomach as an entity 
causmg gastnc symptoms On the other 
hand, the wnter does not wish to convey 
the impression that these hernias are a rela- 
tively frequent source of gastnc com- 
plamts, and that every protrusion of the 
cardiac end of the stomach through a dia- 
phragmatic opemng, no matter how small, 

IS the cause of the symptoms for which the 
patient has sought rehef After haiaug 


the herma, they have made a complete di- 
agnosis To do so without further mvesh- 
gation may result m overlookmg a dis- 
eased gall bladder, a gastnc ulcer, or an eso- 
phageal lesion However, a herma of the 
cardiac end of the stomach, espeaally 
through the esophageal hiatus, may be the 
sole cause of the gastnc symptoms and 
must be constantly borne m mmd by both 
chmcian and roentgenologist and recog- 
nized when present 

A simple and practical classification of 
diaphragmatic herma is as follows (1) 
congemtal, either true or false, (2) ac- 
quired, either true or false, and (3) trau- 
matic (Fig 1) Hamngton (4) states that 
the congemtal and acquired types occur 
through (1) the dome of the diaphragm, (2) 
the esophageal hiatus, ( 3 ) the pleuropen- 
toneal hiatus, or foramen of Bochdalek, 
(4) the foramen of IMorgagm, and (5) any 
embryomc fusion pomt of the diaphragm 
The traumatic type may be classified as 
(1) those due to direct injury, such as gun- 
shot or stab ivounds, uluch may occur at 
any pomt m the diaphragm, and ( 2 ) those 
due to mduect mjury, uliich usually occur 
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Esophageal hiatus hernias are essenbally 
congenital m the same sense that hernias in 
the ingmnal region are congemtal Due to 
a deficiency m embryological development 
there may be a congenital weakness of the 
esophageal rmg, and, as in mguinal henna, 
later on m life, through trauma, pregnancy, 
or any mcrease in mtra-abdominal pres- 
sure, a defimte herma may develop Many 
persons with abnormally relaxed esophageal 
hiati go through life without the shghtest 
hermation of a viscus through the relaxed 
opemng, and only after the mcrease of 
mtra-abdonnnal pressure from some cause 
forces enough of the stomach or mtestines 
through the opemng to produce symptoms, 
is the condition suspected 

Harnngton, m order to detemune the 
vanation of size of the esophageal nng, ex- 
anuned this opemng in 500 cases dunng 
the course of other abdominal operations 
The summary of his findmgs showed that m 
65 per cent of cases the diaphragm was 
closed tightly around the esophagus, and 
he could determme no appreciable space 
between the two structures In 35 per 
cent of cases one finger or more than one 
could be placed between the esophagus and 
the margin of the diaphragmatic opening 
Of this group, in 55 per cent only one finger 
could be inserted between the esophagus 
and the diaphragm, in 40 per cent two 
fingers could be inserted, and m 5 per cent 
three fingers could be so inserted In all 
tlie cases m which three fingers could be in- 
serted, special roentgenologic exammations 
were made later and occasionally revealed 
- a small hernia 

Hernia through the esophageal hiatus is 
the most frequent vanety of diaphragmatic 
hernia found m adults and may exist for 
jears uithoiit producingsyniptoms These 
hernias as i rule present more uniform 
symptoms than hernias situated elsewhere 
m tile diaphragm because usually the only 
orgui in\ol\ed is tlie stomacli The symp- 
lonis, therefore, are cliicfly suggestive of a 
stomach lesion or a reflex condition produc- 
ing gastric symptoms, and tlie seeenty of 
the s> inptoins generally depends upon the 
degree ol hermation of the stomach 


There is no characteristic set of symp- 
toms or syndrome diagnostic of this condi- 
tion, and a pre-operative diagnosis can 
be made only by the roentgenologist 
Hermas through the esophageal hiatus, 
however, do present symptoms some of 
which should make the chmcian strongly 
suspiaous of this condition On the other 
hand, many symptoms, mdefimte in them- 
selves, merge into the general group of 
stomach complamts so commonly associ- 
ated with various lesions of the upper ab- 
domen In reviewmg the histones of such 
cases, the chmaan must constantly bear in 
mmd that a diaphragmatic henna may be 
the cause of the complaint for which the 
patient seeks rehef 

Harnngton (S), emphasizmg this, stated 
that the diaphragm should always be ex- 
amined by the surgeon m aU cases m which 
the conditions found at operation do not 
seem sufficient to account for the patient’s 
symptoms, for expenence has shown that 
some of the unsatisfactory results following 
operative procedures, espeaally on the 
stomach, gall bladder, and appendix, may 
be due to an unrecogmzed esophageal her- 
nia In recent years surgeons and roent- 
genologists have paid considerable atten- 
tion to hermations of the stomach through 
the esophageal opemng of the diaphragm, 
but on reviewmg the hterature on this sub- 
ject we found that httle has been con- 
tnbuted by intermsts, certainly nothing in 
proportion to what has been written con- 
cenung other conditions, the incidence 
and chmeal importance of which are no 
greater 

The general symptomatology of the ma- 
jority of patients presentmg a hermation of 
a portion of the stomach through an eso- 
phageal opemng m the diaphragm is usu- 
all}' mild at the beginmng Epigastric dis- 
tress of varyung degree occurs durmg or 
shortly after a meal The severity of tins 
distress is m proportion to the degree of 
hermation of the stomach and to the 
amount of food taken Pam in the epigas- 
tnum is a frequent complaint, the pain 
varjang m character from a localized dull 
aching distress in the lower mediastinum 
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difficult to explain Hume (6) believes 
there are two possible explanations of the 
defect The first is that there may be a de- 


1 Esophageal hiatus hernia with con 
gemtal shortemng of the esophagus. 

2 Esophageal hiatus hernias without 



c. 

Fig 4 Hernias through the esophageal hiatus (a) Esophageal 
hiatus henua with congenital shortening of the esophagus (b) Esopha 
seal hiatus hernia without congenital shortening of the esophagus, m 
which the esophagus does not form part of the hernia (para-esophageal 
hernia) (c) Esophageal hiatus hernia in which the esophagus is not 
shortened but in which the distal portion of the esophagus is a part of 
the hernial contents 


lay or interference with the growth of the 
pleuroperitoneal folds, causing a failure to 
umte with the dorsal portion of the septum 
transversum, and that it is possible, there- 
fore, that some temporary disturbance of 
nutntion may affect the relative rate of 
growth of the components of the diaphrag- 
matic premordium The second possi- 
bihty is that the herniation may occur after 
the membranous diaphragm has formed at 
the tune the pleural cavity is relatively un- 
filled, and a portion of the membranous dia- 
phragm hes improtected owmg to the in- 
equahty of the size of the lobes of the hver 
at this stage of development 

Herniation of a Portion of the Stomach 
through the Esophageal Hiatus is by far the 
most common type of diaphragmatic her- 
ma (Fig 4) Akerlund (7) has demon- 
strated that esophageal hiatus hermas are 
six or seven tunes as frequent as all other 
non-traumatic diaphragmatic hermas com- 
bined, and has classified these hernias on an 
anatormcal basis mto three groups 


congemtal shortemng of the esopha- 
gus, in which the esophagus does not 
form part of the henua (i e , para eso- 
phageal hermas) 

3 Esophageal hiatus hermas in which 
the esophagus is not shortened but 
in whidi the distal portion of the 
esophagus is a part of the hernial 
contents 

Esophageal hiatus hermas of the last 
group are the most common, and those of 
the first group the least common in occur- 
rence 

The size of the esophageal hiatus may 
vary considerably Embryologically this 
defect IS due to the fact that the develop- 
ment of that portion of the diaphragm de- 
nved from the dorsal mesentery and the 
mesoderm of the recedmg Wolffian body 
leaves not only a defect of \arying extent 
m the muscular and tendinous structures 
but often leai es also a deformity in the con- 
formation of the dome of the diaphragm 
and a shortemng of the esophagus 
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probable cause for the complaint, although 
the history presented symptoms frequently 
complained of by patients with these ber- 


ated on and a large utenne fibroid was re- 
moved About five years before the gas- 
tro-intestmal exarmnation she began to 



Tig 0 Fig 7 

hit 0 RcKiitgenograiii of Case 3 showing over half of the stomach her- 
niated through the esophageal hiatus 

Fig 7 Drawing illustrating the degree of herniation of the stomach as 
shown in Figure 0 


mas, neither was there any roentgenologic 
evidence of the herma seen dunng the ver- 
tical fluoroscopic examination, notwith- 
standing the fact that a cardiospasm was 
suspected and special attention w'as paid 
to the lower end of the esophagus and car- 
diac end of the stomach Only after view- 
ing tlic roentgenograms taken in the 
supine position was the hernia recograzed 
It was fortunate that the herma was \nsu- 
ahzed on tlie roentgenogram, for as a rule 
it IS necessary to examine the patient in 
\anous oblique honzontal positions before 
such a herma can be detected Too much 
emphasis cannot be placed on the fact that 
the climcian must bear m nund tlie possi- 
bility of such a condition and the roent- 
genologist must be familiar with the clinical 
facts and use a technic necessary to demon- 
strute the henna 

Case 2 ihe second patient was a 55- 
)eiroId woman whom the writer had 
know 11 person ill} for many years Her 
p 1 st history was esseiitiall} negatii e except 
that ten }cars before the roentgenologic 
exammalion of her stomach, she w as oper- 


have vomitmg spells associated with a 
moderate amount of pam occurring within 
a quarter of an hour to one hour after 
eating, and the degree of distress was m 
proportion to the amount of food taken 
Considerable palpitation and moderate 
dyspnea were also frequent complamts 
The seventy of the symptoms increased 
from year to year, until finally she was un- 
able to sit through a moderate sized meal 
without leavmg the table, ivalkmg about, 
and emptying her stomach by foremg her- 
self to vomit Roentgenologic examma- 
tion (Fig 0) demonstrated a large herma 
of the stomach through the esophageal 
opemng Approximately half the stom- 
ach (Fig 7) was herniated through tlie eso- 
phageal hiatus 

About a year ago this woman was sud- 
denly stricken ivith se\ ere pam m her chest 
winch radiated dowm the arm, accompanied 
b} palpitation and considerable dyspnea 
A physician not aware of the presence of 
this large gastne hernia diagnosed the case 
coronary tiirombosis The dyspnea, 
suhstemal distress, and pam radiating 
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and epigastnum to an excruaatmg pain re- 
f^LTcd to ttic bade and mammary regions 
and radiating down, the arms, accompanied 


than the henna to account for the anemia 
Their findings seem to warrant the conclu- 
sion that the congestion of the gastnc 



Fig 6 Drawing and roentgenogram of Case 1 showuig esophageal hiatus henna 
of the para-esophageal type 


by tachycardia and mcreasmg when the pa- 
tient assumes a horizontal position The 
cluneal picture of a severe attack may 
closely simulate that of coronary throm- 
bosis 

Pam due to the condition is often re- 
heved by walking, bendmg, and the eructa- 
tion of gas Nausea and vomiting are 
commonly noted and occur from a few 
min utes to an hour after eating, dependmg 
on the degree of herniation 

Dysphagia is another relatively common 
complamt The difficulty m swallowmg 
may be temporary jmd mild, or it may be 
prolonged and so severe that an erroneous 
diagnosis of cardiospasm or other lesions of 
the lower end of the esophagus may be 
made 

Hermation through the esophageal hia- 
tus may also be the cause of a previously 
unexplained secondary anemia Bock (9) 
and his assoaates reported a senes of 10 
cases of secondary anemia due to intermit- 
tent bleeding from the portion of the 
stomach involved m the hernia Chmcal, 
operative, and postmortem examinations 
failed to demonstrate any lesion other 


mucous membrane due to the constnebon 
caused an mcrease m venous pressure, 
which resulted m bleedmg 

A summary of the histones of two cases, 
showmg marked difference in the degree of 
hermabon through the esophageal hiatus, 
follows 

Case 1 (Fig 5), a woman 55 years old, 
whose history previous to six months before 
consulbng us contained no complaints sug- 
gesbve of an upper abdominal lesion At 
that tune she began to regurgitate the last 
mouthful of food swallowed At the onset, 
the regurgitabon was mtenmttent, but for 
the last few weeks before consulbng us the 
regurgitabon followed nearly every meal 
and occurred at intervals varying from a 
few mmutes to three or four hours after 
paling The regurgitated food was de- 
senbed by the pabent as “undigested and 
not mixed with stomach contents " Occa- 
sionally she was awakened dunng the mght 
on account of nausea, which was re- 
lieved after expelling about a cupful of 
flmd 

Diaphragmabc herma through the eso- 
phageal hiatus was not considered as a 
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unless comparatively large, may exist for 
years mthout causmg symptoms, and when 
demonstrated, other upper abdommal and 
mediastinal conditions capable of produc- 
ing similar sjonptoms must be excluded 
before the henna can be considered as the 
cause of the complamt for which the pa- 
tient has sought rehef 

4 Unless the roentgenologist has some 
reason to suspect the presence of a dia- 
phragmatic herma and examines the pa- 
tient m a supme position, nearly all such 
hermas will remain undiagnosed 
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Dr Eric J R\an (New York City) 
Dr Dwyer is to be complimented on the 
tliorough manner m which he has treated 
this subject Herniation of the diaphragm 
IS handled m a very sketchy manner m 
most of the standard text-books, and I 
think that this presentation, mth its ex- 
cellent re'suinC of the* etiology, sjanptoma- 
tology, and diagnosis of this lesion goes far 
toward filling up the gaps in our know ledge 
Going back o\er the last b.OUO gastro- 
intestinal exaniinatioiLs at St Luke’s Hos- 
pital, m New York, 1*) cases of diaphrag- 
matic hernia were reported — an incidence 
of 0 I per cent 


As evidence that we are recordmg more 
of these cases m recent years than formerly, 
our mcidence for 1932 was 0 17 per cent 
aud for 1936, 0 44 per cent This, I be- 
heve, is due to more careful study m at least 
two planes and to the fact that we have 
been stimulated to look more carefully for 
its presence 

Mention has been made of secondary 
anemia followmg bleedmg due to conges- 
tion at the pomt of constnction In our 
senes of cases we have had two patients m 
whom ulceration occurred at this pomt and 
one case in which a massive gastnc hemor- 
rhage was the only symptom This case 
was mterestmg from the pomt of view that 
the woman was “up m years ” She was ad- 
mitted with a diagnosis of gastnc car- 
emoma — a large palpable mass ^ When she 
was x-rayed it was shown that most of the 
stomach, outside of the duodenum, was be- 
low the diaphragm, the large, palpable, 
nodular mass was a left scoliosis of the lum- 
bar vertebrae with an advanced arthntis 
In only four of our cases wer^ there 
symptoms that would suggest this lesion 
All patients complamed of bemg afraid to 
eat because of a sense of fullness and pres- 
sure m the chest In addition, two of them 
— referred with a chmeal diagnosis of car- 
cinoma of the esophagus — gave a history of 
regurgitation if they partook of more than 
a certain amount of food All complamed 
of being afraid to eat 

All of our cases were herniations through 
the esophageal hiatus 

Careful examination m both the prone 
and erect positions, -with the possibility of 
the presence of this lesion constantly in 
mind, will help us to recognize its presence 
m the majonty of cases 

Dr R R Newele (San Francisco) 
There may be some hereditary factor m the 
tendency to develop hiatal hernias m ad- 
\ ancing age There is a Jewish family of 
eleven brothers and sisters of whom I have 
had opportunity to examine eight All of 
those present hiatal hernias from I to 4 cm 
in size None produced sjTnptoins 

These hernias are just one of the reasons 
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down the arm lasted for five or six days, 
when the patient died In the absence of 
electrocardiographic evidence and autopsy 


through the foramen of Morgagm produces 
symptoms which are very confusing, sug- 
gesting decreased lung aeration, dullness at 





, J 

1 _ , _ J 


Fig 8 Fig 9 

Fig 8 Roentgenogram showing a nght-sided hernia of the transverse colon 
through the foramen of Morgagm 

Fig 9 Drawing lUiistratmg the findings as e\hibited m Figure 8 


findmgs, the question arises as to whether 
this large henna might not have been the 
cause of death Substemal pam radiatmg 
down the arm, dyspnea, and cyanosis have 
been described by vanous wnters as caused 
by such a henna, and on account of the size 
of this herma relatively severe symptoms 
would be expected 

Diaphragmatic hermas through the pleu- 
ropentoneal hiatus or foramen of Boch- 
dalek and the dome of the diaphragm on ac- 
count of the vanation in size and location 
frequently mvolve other viscera than the 
stomach The small and large bowel, 
spleen, and left lobe of the fiver have been 
found hermated through these opemngs 
The symptoms, therefore, are very indefi- 
nite, and the pathologic condition inthout 
roentgenologic findmgs would not be diag- 
nosed chmcally The symptoms vary con- 
siderably with the nscera mvolved, and of- 
ten because of symptoms suggesting car- 
diac and respiratory lesions the entire 
attention of the chniaan is directed to 
the thorax Hermation through the 
right side of the diaphragm other than 


the base, pleurisy, cyst of the liver, and 
bronchiectasis 

Many deaths m children attnbuted to 
thvmus, congemtal heart, atelectasis, and 
pneumoma are caused by a large diaphrag- 
matic herma 

Herma through the foramen of Mor- 
gagm (Figs 8 and 9) always involves the 
colon, and the chmcal picture is that of 
partial or complete obstruction of the large 
bowel 

SUJIUARI 

1 The incidence of hermation of a por- 
tion of the cardiac end of the stomach 
through the esophageal hiatus is on the 
increase 

2 Hermation of a part or all of the car- 
diac end of the stomach is a defimte clmical 
entity The hernia produces suggestive 
symptoms and must be constantly borne in 
mmd, both by the chmcian and by the 
roentgenologist, as a possible cause of gas- 
tric complamts 

3 A herma of the cardiac end of the 
stomach through the esophageal hiatus, 
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why we shovild always examme our gastro- 
intestinal patients supine and prone as 
weU as standing 

Dr Francis V Martin (Michigan 
City, Ind ) I did not hear the first part of 
the paper, but, hving as I do in a section 
where automobile acadents are perhaps 
more common than m most sections, I have 
seen two cases of ruptured diaphragm and 
in both of these I was able to foretell the 
condition by the clmical symptoms — by 
what I was able to hear and feel m the 
chest — by hstemng and palpation 

One could hear the bowel sounds away 
up m the chest where they shoxdd not be, 
and that, to me, m both those cases, al- 
lowed me to foretell the fact that we had a 
ruptmed diaphragm with which to deal 

In one case the stomach, the spleen, the 
colon, and a large part of the small bowel 
were m the left chest, fiUmg the whole 
chest cavity The man died within a few 
hours The other case was one m which a 
man was caught between two box cars 
He was ill for months, and there was a law- 
suit over the case The judge appointed 
me to examme him I found the greater 
part of the stomach m the chest cavity 

In both cases I was able to detect the 
probable condition by physical examma- 
tion 

Dr Ernst A May (East Orange, N J ) 
In every gastro-intestmal examination we 
should look for a possible diaphragmatic 
herma Of the three methods which aid us 
in locatmg the presence of a diaphragmatic 
herma, the Trendelenburg position is the 
most important one Through the force 
of gravity alone the organs of the abdomi- 
nal cavity, such as stomach, mtestines, or 
omentum, may enter the chest through the 
defect m the diaphragm 

The second aid is the Mueller test It 
consists of a forced inspuation which is sud- 


denly stopped by allowmg the patient to 
close the glottis while he is still trying to 
mhale The diaphragm will descend to an 
extreme position and the henna, through 
this low posibon as well as the increased 
negative pressure m the chest, will be 
larger 

The thud is the Valsalva test This 
method is not as useful as the Mueller test, 
but will aid m the differenbal diagnosis 
After deep inspuation the patient closes 
the glottis and tnes to make a forced e\- 
puation In the abdommal type of breath- 
mg of the male, the mcreased abdominal 
pressure will force a part of the abdominal 
contents mto the sac of the herma above 
the diaphragm The herma, however, may 
disappear entuely, if, m the thoracic type 
of breathmg of the female, the pressure m 
the thorax plus that of the diaphragm is 
greater than that of the abdomen 

As I have demonstrated m the case of 
bilateral diaphragmatic herma which I re- 
ported m Radiology, Apnl, 1933, fixation 
of the herma m the chest by adhesions will 
change the results of these tests according 
to the amount of adhesions present 

Dr IVIaurice F Dwyer (closmg) I 
smcerely thank Dr Ryan and the other 
gentlemen for theu excellent discussion of 
this paper 

Throughout this paper I have tried to 
emphasize that hiatus hennas are not com- 
mon, and when found, the physician must 
not consider these hermas as the cause of 
the symptoms for which the patient has 
sought relief until by careful examination 
he has excluded other conditions of the up- 
per abdomen capable of producmg symp- 
toms closely sunulatmg those of hiatus 
hernias These hermas, however, are a 
defimte chnical entity Such a henna may 
be the cause of the patient’s complamt and 
should be thought of and recognized when 
present 
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INTRODUCTION 

S INCE Lubarsch (15) descnbed a ma- 
lignant tumor of the small mtestme 
m ISSO, primary malignancy of the 
small bowel has been considered a rare 
occurrence, its diagnosis before operation 
unusual, and its roentgen interpretation 
so difficult that it was well mgh impossible 
However, the mcreasmg mterest m the 
study, together with the stimulation of the 
advancements made m roentgenology, has 
revealed its more frequent occurrence, the 
possibility of pre-operative diagnosis and 
the lessenmg of the mortality rate Thus 
have many dark fields m diagnosis yielded 
to routine accuracy m method and m deter- 
mination of the correct interpretation of 
roentgen findmgs It is not enough to wait 
for obstruction of the bowel or for the fatal 
signs of malignant disease Medical ser- 
vice writes a proud chapter when a malig- 
nant tumor of the bowel is determmed 
Nvhile there is yet time for palliation or for 
cure Greater accuracy in diagnosis will 
result when there is better knowledge of 
neoplasms of the small bowel, of the clini- 
cal history, and especially of the normal 
and pathologic roentgen aspects It is 
self-evident that greater care must be 
taken in the routine examination and spe- 
cial adaptation of the banum meal to the 
functions of the small bowel in health and 
disease 

STATISTIC \L DATA 

One of the most complete studies of tu- 
mors of the small intcstiiiL was published 
by Dr T S Raiford (25), from the Surgi- 
cal Dcpartiucnt of Johns Hopkins Hos- 
pitil, in l‘)}2, who found SS cases of tu- 
mors of the small intestine m a review of 
the reeords of 11,500 autopsies and 45,000 
siirgie'-il specimens 

* I*rcM.iilnl IkIoo. tin. Radiological Socicl> of North 
^ulc^Ka at tin. Twctit> xxoiid Vunual Meeting, at 
Cmi.mnati Nov ill Uiv -1 UUu 


VARIATIONS AND LOCATIONS OF TUMORS OF 
THE SMALL INTESTINE (25) 

Unde- 


Type 

Duo 

denum 

Jeju- 

num 

ter- 

Ileum mined 

To- 

tal 

Caremoma 

7 

4 

3 

2 

16 

Sarcoma 

0 

1 

1 

0 

2 

Lymphoblastoma 

1 

0 

18 

2 

21 

Adenoma 

4 

1 

10 

0 

15 

Myoma 

0 

1 

2 

0 

3 

Fibroma 

1 

0 

3 

0 

4 

Hemangioma 

1 

1 

1 

0 

3 

Chylangioma 

0 

1 

0 

0 

1 

Hematoma 

0 

0 

1 

1 

2 

Accessory Pancrea- 
tic Tissue 

2 

I 

1 

0 

6 

Argentaffin Tumor 

1 

V 

5 

0 

7 

Lipoma 

3 

1 

3 

0 

7 

Cyst 

1 

0 

0 

0 

1 



— 


— 

— 

Total 

21 

14 

48 

5 

88 


In his review of the literature, Raiford 
(25) found 339 tumors of the small mtes- 
tme His own cases were distnbuted as 
follows 

All Tumors Gastro-intcstinal 080 

Small mtestme 88 (8 9%) 
Benign Tumors Gastro-mtestmal 210 

Small mtestme 50 (23 8%) 
Alalignant Tumors Gastro-mtestmal 776 

Small mtestme 38 (4 9%) 

In order of frequency, the termmal ileum 
leads m both bemgn and malignant tu- 
mors The duodenum is next m suscepti- 
bility, and the jejunum is relatively free 
Malignant tumors are usually large and 
single, involve the glands, and spread to the 
mesentery Bemgn growths are smaller, 
often multiple, and usually polypoid 

Bnll (1) reports 3,563 cases of malignant 
tumor of the mtestme , SO, or 2 5 per cent, 
m the small mtestme 

Doub (7), m 1036, reported 15 cases of 
primary malignancy of the small mtes- 
tme, as follows 


(1) Carcinoma of duodenum 9 

(2) Caremouu. of jejunum d 

(d) Sarcoma of duodenum 1 

( 1) Carcinoid carcinoma (a) jejunum 1 

\b) ce-cum I 


Matter and Hartman (17), m 1012, re- 
ported 

ITO.IXXJ adimsbioiib lo clmle (Detroit) 

0 cases primar> malignancj of inleslme proveu by 
autopsj ■' 


d’a 
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The term ‘‘lymphoblastoma” as used 
here mcludes such pathologic entities as 
Hodgkin’s disease, lymphosarcoma, and 
leukemia Tumors of this type being 
prevalent m the fourth and fifth decades, 
may be expected at a slightly ear her age, 
and are more common m males than m 
females In contrast to carcmoma, the 
small mtestme is more commonly m- 
volved than the colon or stomach The 
mesentenc lymph nodes are almost al- 
ways mvolved tliough this mvolvement is 
simultaneous and not metastatic In Rai- 
ford’s (25) cases, lymphoblastoma is more 
common than carcinoma and is found most 
often m the ileum Multiple tumors are 
frequently seen m Hodgkm’s disease of the 
small mtestme, though the smgle tumor is 
the rule m lymphosarcoma Secondary 
mflammatory change often makes accurate 
histologic classification impossible m this 
group of tumors, and perforation of the 
intestinal wall, with resulting pentomtis, is 
not infrequent 

Two of the eight cases making up this 
group are lymphoblastomas One of these 
(Case 7) is a typical abdommal Hodgkm’s 
disease lustologically and has been pre- 
viously reported elsewhere (19) Mul- 
tiple large polypoid tumors occurred m the 
jejunum and ileum and there was also 
multiple perforation of the bowel wall, ivith 
general pentomtis Secondary inflamma- 
tory reaction made histologic classification 
difficult, but tissue remote from the areas 
of perforation revealed changes charac- 
teristic of Hodgkm’s disease The other 
lymphoblastoma was found m the ter- 
minal ileum and is probably a lymphosar- 
coma, although, as is indicated m the case 
report, there is a difference of opmion 
among \anous pathologists who have ex- 
amined the matcnal, one believuig it to be 
Hodgkm’s disease and another, lymphosar- 
coma 

CllMCU mSTORl 

Vs a rule, symptoms of malignant tumors 
of the small mtcstuie are \ague before the 
onset of exmiplete obstruction Pam, \ om- 


itmg, mcreasmg constipation, and rapid 
emaciation commonly occur Doub has 
descnbed a climcal picture for many types 
and locations, and such a detailed effort is 
commendable In general, symptoms may 
be divided mto those before and those after 
obstruction begins All diagnosticians are 
fuUy informed of the signs of ileus and 
mtussusception, but greater care m study 
of symptoms before either of these calami- 
ties occur is necessary, if a tunely diagnosis 
IS to be made 

Early appearance of visible peristalsis in 
any part of the abdomen and occult blood 
m the stool should make one think of tumor 
of the small mtestme In some cases, ob- 
struction IS so late that anemia, loss of 
weight and cachexia are present to a greater 
or lesser degree There is a group of 
symptoms ansmg m the greater number of 
cases, m which the complamts pomt to the 
region mvolved and constitutional changes 
mdicate profound illness A lesser group 
occurs m which the outstanding symptoms 
are constitutional and the regional mani- 
festations are obscure Gradual occlusion 
by the growth gives rather characteristic 
symptoms.oLbelchmg, bloating, and a feel- 
mg of heavmess m the abdomen The pa- 
tient IS below par, fatigues easily, his 
weight decreases, and the symptoms of 
obstruction preapitate, to remit agam or 
to remam for the final stage of total occlu- 
sion Slight colicky pam m the abdomen, 
waves of peristalsis, nausea, and later, 
xomitmg should, with a palpable tumor, 
localize the region involved Bowel move- 
ments may be normal at first and then be- 
come infrequent, or the stool may become 
scanty and tenesmus be troublesome As 
a rule, the higher the tumor the more 
nolent the symptoms and the earlier 
vomiting occurs 

The climcal findings are usually di\nded 
mto (1) those of the duodenum, and (2) 
those of tlie jejunum and ileum The lat- 
ter are sufficientlj alike to be descnbed 
together The malignant tumors of the 
jejunum and ileum ha\e fewer localizmg 
symptoms and signs The lengtli of the 
prodromal signs lanes greatly Some- 
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Forgue and Chavin (10), m 1015, re- 
ported 

88,031 autopsies, and cancer m 6 847 (8%) 

642 cases (9%) intestine 

603 (94%) large bowel 

39 (6%) small bowel 

Craig (5), m 1923, reported 

4 584 carcinomas of gastro-mtestmal tract and 

36 of these were in the small mtestme 

Nettrour (20), of the Mayo Clinic, 1936, 
stated in the (bhnic’s bulletin that cara- 
noma of the large bowel is eighty tunes as 
frequent as cancer of the small mtestme 
He foimd carcmoma of the small mtestme 
most frequently m the jejunum 

PATHOLOGY 

Primary neoplasms arising m the small 
mtestme may be bemgn or maUgnant 
Bemgn tumors will be considered only 
bnefly because this commumcation has to 
do with mahgnant neoplasms Rankm 
and Newell (28) describe 35 cases of be- 
mgn tumor of the small mtestme, Ustmg 
adenoma, myoma, fibroma, and hpoma 
They state that bemgn tumors occur about 
half as frequently as carcmoma Mahg- 
nant tumors of the small mtestme may be 
of epithehal or mesenchymal ongm Mas- 
son (16) has shown that the carcmoid tu- 
mor, which may be either bemgn or mahg- 
nant, IS of neurogemc ongm 

The precedmg tables show some dis- 
crepancy m the relative frequency of the 
vanous types of neoplasm In Raiford’s 
(25) senes the lymphoblastoma group is 
most common The senes reported by 
Doub (7) shows adenocarcmoma most 
often Adenocarcmoma is found m the 
jejunum more frequently than m the 
ileum or duodenum, accordmg to Rankm 
and Mayo (27) 

There are two types of carcmoma found 
m the small mtestme one develops from a 
pre-evistmg polyp, and the other simulates 
the rmg-hke, constnctmg carcmoma com- 
monly found m the colon In either of 
these two tjqies obstruction is the rule, and 
metastasis occurs early The mesentenc 
lymph nodes, pentoneum, Iner, lung, long 


bones, and spmal dura are usually involved 
m the order named (27) In Craig’s (5) 
report of 36 cases, metastasis occurred m 
53 per cent He found the prognosis 
worst m those cases m which the primary 
carcmoma was m the jejunum Histo- 
logically, the most common type of car- 
cmoma IS the well-differentiated adeno- 
carcmoma Scirrhous or more undifferen- 
tiated types may be seen 
Five of the eight cases formmg the basis 
for this paper are typical adenocarcmomas 
histologically, and all of them are located 
m the jejunum All of these patients, in- 
cludmg the one who is still hvmg, show 
metastasis to the mesentenc lymph nodes 
Distant metastasis did not occur in any 
case The one remainmg carcmoma is a 
colloid carcmoma which occurred m the 
first portion of the duodenum Although 
the pathologist considered this as a pn- 
mary carcmoma of the duodenum, at the 
time of autopsy, the fact that the pylorus 
was involved, with the histology, makes 
one feel that a primary caranoma of the 
pylorus of the stomach is not entirely ruled 
out This IS particularly true when one 
remembers that colloid carcmoma of the 
stomach is not uncommon 

Carcmoid, or argentaffin tumors of the 
small mtestme, do not occur m this small 
senes of cases Cooke (4), m an excellent 
review of cases, reports 11, three bemg 
mahgnant and eight bemgn Intestinal 
obstruction was found m all those which 
were malignant and in one of the bemgn 
group The tumor was found m the ileum 
m nme of these 11 cases Though these 
tumors were formerly thought to be de- 
nved from epithehum, Masson (16) and 
others (4) have shown them to be neuro- 
gemc m ongm About 20 per cent of 
carcmoid tumors ansmg in the small 
bowel become malignant, metastasis bemg 
found most commonly in the regional 
lymph nodes and hx^er 

Sarcoma of the small mtestme is rare, 
havmg occurred only tn ice in Raiford s 
senes of SS cases The tumor may be 
either a fibrosarcoma or a mjosarcoma 
none occurred m this senes 
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The term “lymphoblastoma” as used 
here mcludes such pathologic entities as 
Hodgkm’s disease, lymphosarcoma, and 
leukemia Tumors of this type being 
prevalent m the fourth and fifth decades, 
may be expected at a slightly earher age, 
and are more common m males than m 
females In contrast to carcmoma, the 
small mtestme is more commonly m- 
volved than the colon or stomach The 
mesenteric lymph nodes are almost al- 
ways mvolved &ough this mvolvement is 
simultaneous and not metastatic In Rai- 
ford's (25) cases, lymphoblastoma is more 
common than carcmoma and is found most 
often m the ileum Multiple tumors are 
frequently seen m Hodgkm’s disease of the 
small mtestme, though the smgle tumor is 
the rule m lymphosarcoma Secondary 
inflammatory change often makes accurate 
histologic classification impossible m this 
group of tumors, and perforation of the 
intestinal wall, with resultmg pentomtis, is 
not infrequent 

Two of the eight cases makmg up this 
group are lymphoblastomas One of these 
(Case 7) is a typical abdominal Hodgkm’s 
disease histologically and has been pre- 
viously reported elsewhere (19) Mul- 
tiple large polypoid tumors occurred m the 
jejunum and ileum and there was also 
multiple perforation of the bowel wall, ivith 
general pentomtis Secondary inflamma- 
tory reaction made histologic classification 
difficult, but tissue remote from the areas 
of perforation revealed changes charac- 
teristic of Hodgkm’s disease The other 
lymphoblastoma was found m the ter- 
imnal ileum and is probably a lymphosar- 
coma, although, as is indicated m the case 
report, there is a difference of opmion 
among vanous pathologists who have ex- 
amined the material, one beheiung it to be 
Hodgkin’s disease and another, lymphosar- 
coma 

CLINICAL HISTORX 

As a rule, symptoms of malignant tumors 
of the small mtestme are vague before the 
onset of complete obstruction Pam, vom- 


itmg, mcreasmg constipation, and rapid 
emaciation commonly occur Doub has 
descnbed a dimcal picture for many types 
and locations, and such a detailed effort is 
commendable In general, symptoms may 
be divided mto those before and those after 
obstruction begins All diagnosticians are 
fully informed of the signs of ileus and 
mtussusception, but greater care m study 
of symptoms before either of these calami- 
ties occur IS necessary, if a tunely diagnosis 
IS to be made 

Early appearance of visible peristalsis m 
any part of the abdomen and occult blood 
m the stool should make one think of tumor 
of the small mtestme In some cases, ob- 
struction is so late that anemia, loss of 
weight and cachexia are present to a greater 
or lesser degree There is a group of 
symptoms ansmg m the greater number of 
cases, m which the complamts pomt to the 
region mvolved and constitutional changes 
indicate profound illness A lesser group 
occurs m which the outstanding symptoms 
are constitutional and the regional mani- 
festations are obscure Gradual occlusion 
by the growth gives rather characteristic 
symptoms of-belchmg, bloatmg, and a feel- 
mg of heavmess m the abdomen The pa- 
tient IS below par, fatigues easily, his 
weight decreases, and the symptoms of 
obstruction precipitate, to remit again or 
to remam for the final stage of total occlu- 
sion Shght cohcky pam m the abdomen, 
waves of peristalsis, nausea, and later, 
vomitmg should, mth a palpable tumor, 
localize the region mvolved Bowel move- 
ments may be normal at first and then be- 
come infrequent, or the stool may become 
scanty and tenesmus be troublesome As 
a rule, the higher the tumor the more 
violent the symptoms and the earlier 
x^omitrag occurs 

The clmical findings are usually divided 
mto (1) those of the duodenum, and (2) 
those of the jejunum and ileum The lat- 
ter are sufficiently alike to be descnbed 
together The malignant tumors of the 
jejunum and ileum have fewer localizmg 
symptoms and signs The length of the 
prodromal signs vanes greatly Some- 
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Forgue and Chavin (10), in 1015, 
ported 

88,031 autopsies, and cancer m 6 847 (8%) 

642 cases (9%) intestine 

603 ‘ (94%) large bowel 

39 (6%) small bowel 

Craig (5), in 1923, reported 

4,684 carcmonms of gastro-mtestmal tract and 

36 of these were in the small mtestme 

Nettrour (20), of the Mayo Clinic, 1936, 
Stated in the Clinic’s bulletin that carci- 
noma of the large bowel is eighty times as 
frequent as cancer of the small mtestme 
He found carcmoma of the small mtestme 
most frequently m the jejunum 

PATHOLOGY 

Primary neoplasms arising m the small 
mtestme may be bemgn or malignant 
Bemgn tumors will be considered only 
briefly because this commumcation has to 
do with mahgnant neoplasms Rankm 
and Newell (28) describe 35 cases of be- 
mgn tumor of the small mtestme, hstmg 
adenoma, myoma, fibroma, and hpoma 
They state that bemgn tumors occur about 
half as frequently as carcmoma Mahg- 
nant tumors of the small mtestme may be 
of epithelial or mesenchymal ongm Mas- 
son (16) has shown that the carcmoid tu- 
mor, which may be either bemgn or mahg- 
nant, IS of neurogemc ongm 

The precedmg tables show some dis- 
crepancy m the relative frequency of the 
vanous types of neoplasm In Raiford’s 
(25) senes the lymphoblastoma group is 
most common The senes reported by 
Doub (7) shows adenocarcmoma most 
often Adenocarcmoma is found m the 
jejimum more frequently than m the 
ileum or duodenum, accordmg to Rankm 
and Mayo (27) 

There are two types of carcmoma foxmd 
m the small mtestme one develops from a 
pre-eMstmg polyp, and the other simulates 
the rmg-like, constnctmg caranoma com- 
monly found m the (mlon In either of 
these two types obstruction is the rule, and 
metastasis occurs early The mesentenc 
lymph nodes, pentoneum, h\er, lung, long 


- bones, and spmal dura are usually m\ol\ed 
m the order named (27) In Craig’s (o) 
report of 36 cases, metastasis occurred m 
53 per cent He found the prognosis 
worst m those cases m which the primary 
carcmoma was m the jejunum Histo- 
logically, the most common type of car- 
cmoma IS the well-differentiated adeno- 
carcmoma Scirrhous or more undifferen- 
tiated types may be seen 
Five of the eight cases fomimg the basis 
for this paper are typical adenocarcmomas 
histologically, and all of them are located 
m the jejunum All of these patients, m- 
cludmg the one who is still livmg, show 
metastasis to the mesentenc lymph nodes 
Distant metastasis did not occur m any 
case The one remainmg carcmoma is a 
colloid carcmoma which occurred m the 
first portion of the duodenum Although 
the pathologist considered this as a pri- 
mary carcmoma of the duodenum, at the 
time of autopsy, the fact that the pylorus 
was mvolved, ivith the histology, makes 
one feel that a primary carcmoma of the 
pylorus of the stomach is not entirely tided 
out This is particularly true when one 
remembers that colloid carcmoma of the 
stomach is not uncommon 

Carcmoid, or argentaffin tumors of the 
small mtestme, do not occur m this small 
senes of cases Cooke (4), m an excellent 
review of cases, reports 11, three bemg 
mahgnant and eight bemgn Intestinal 
obstruction was found m all those which 
were mahgnant and m one of the bemgn 
group The tumor was found m the deum 
m rune of these 11 cases Though these 
tumors were formerly thought to be de- 
rived from epithehum, Masson (16) and 
others (4) have shown them to be neuro- 
gemc m ongm About 20 per cent of 
carcmoid tumors arising in the small 
bowel becxime mahgnant, metastasis being 
found most commonly in the regional 
Ijrmph nodes and liver 

Sarcoma of the small mtestme is rare, 
haiung occurred only tivice m Raiford s 
senes of SS cases The tumor may be 
either a fibrosarcoma or a mjosarcxima 
none ocemrred m this senes 
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Morse and Cole (18), m 1926, read be- 
fore this Soaety a most complete study of 
the anatomy of the normal small mtestme 
as observed roentgenographicaUy They 
beheved that a procedure of roentgeno- 
graphic exammation could be devised 
which would enable one (1) To recogmze 
the roentgenographic appearance of the 
normal small mtestme, together with those 
variations m appearance which come 
■within so-called normal hnuts , (2) to study 
the motor phenomena of the small mtes- 
tme, (3) to recognize and identify patho- 
logic conditions mvol'vmg the small mtes- 
tme and functional derangements of the 
small mtestme 

Then study of the contour, cahber, and 
the groupmgs of the small mtestmes is 
classic and worthy of the foundation for all 
reports upon this portion of the digestive 
tract Very defimtely the coils may be 
found m certam portions of the abdomen 
if observed at the proper tune, exactly as 
they described them, and when the pat 
terns or the positions vary, some explana- 
tion must be offered to explam the van- 
ance 

Again, m 1935, Dr Cole and Dr Pound 
(3) offered a valuable contribution to the 
knowledge of the small mtestme, discuss- 
ing, (1) the normal and (2) the mterfer- 
ence of inflammatory lesions with the mo- 
tor phenomena 

The work of Pendergrass and his co- 
workers (23) has been most thorough 
They have called attention to the varia- 
tions in the emptying time of the stomach 
and small intestinal patterns under a va- 
nety of conditions which may be imposed 
on the gastro-mtestmal tract, by lesions 
not primarily mvolvmg the tract itself, by 
drugs, and by operation He pomts out 
the groupmgs of the small mtestmes, then 
change m contour, and then mdmdual pat- 
terns, how they appear normally with 
different types of contrast medium He 
introduces a terminology — segmental con- 
tractions, feathery snow flakes, bolus, her- 
ring bone, com shapes, piled coins, trabecu- 
lation patterns, degrees of motility, etc, 
and helps to give them definite meanmgs 


To many, the small bowel simply lies 
withm the abdominal cavrty, begmnmg at 
the pylorus and terminatmg at the cecum 
In between hes a no-man’s-land of such 
protean patterns that it is hardly adaptable 
to saentific description 

Similar lUuminatmg studies on the ac- 
tion of the small mtestme have been made 
by Etienne Piot (24), m France, and by 
Hans Pansdorf (22), m Germany There 
seems to be agreement now on Forssell’s 
mucosal formations and rapid changes in 
patterns, Ludwig’s pendulum movements 
and peristaltic waves. Cannon's segmenta- 
tion and rosary-hke formations, that move- 
ments m the small bowel are more rapid m 
the upper tract and qmeter m the distal, 
as m the colon, that there is no rhythimc 
discharge of the ileocecal valve, and that 
the valve seldom if ever protrudes mto the 
cecum, that antipenstalsis has rarely if 
ever been seen, and that palpation pro- 
motes evacuation of mtestmal loops 

It has been found that certam conditions 
and drugs must be understood or they 
complicate the picture Hyperthyroidism 
causes increased motility Myxedema 
causes slowness and slowed evacuation 
Inamtion delays evacuation Loss of con- 
sciousness stops all movements Atropme 
slows all movements Fat delays grosser 
movements, and achyha increases mo- 
tility 

The roentgen exammation of the small 
mtestme, properly earned out, is unfor- 
tunately a time-consunimg and relatively 
expensive procedure In properly selected 
cases. It will disclose the solution to an 
othenvise puzzhng problem Clmicians 
are recognizing more and more the value of 
a careful exammation m obscure lesions of 
the gastro-mtestmal tract Positive find- 
mgs depend on the stage of the disease 
They are not always mfalhble, and be- 
cause of the lateness of an opportimity to 
study the usual case, the findmgs may not 
be very determmate Even positive find- 
mgs may not be pathognomomc neither 
do negative findmgs exclude the possibility 
of a tumor There must be careful and 
mtelhgent correlation of the clmical find- 
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times four to six months may intervene 
before obstructive signs appear Usually 
the onset is sudden 

In carcmoma of the duodenum, the first 
and third portions may be grouped to- 
gether (1) Pam appears — dull,' draggmg, 
not related to meals, paroxysmal, seldom 
referred, diffuse m epigastnnm, and more 
mtense m the region mvolved (2) Nausea 
and vomitmg are common complamts, 
occumng later than pam Hematemesis 
IS common (3) Loss of weight and ca- 
chexia are marked as m the other gastro- 
mtestmal malignant tumors (4) Consti- 
pation is generally the rule, but diar- 
rhea may alternate (5) Melena Occult 
blood IS usual, but black or tarry stools 
may be seen 

The physical findmgs of the first and 
third portions of the duodenum are (1) 
tenderness, which may be slight or exqm- 
site, and which is most mtense over the 
tumor mass Rigidity may or may not be 
present (2) Mass may be felt if large 
enough It is usually resistant and fixed 
(3) Asates — if extensive — pomts to portal 
obstruction and metastasis (4) Gastric 
analysis reveals low, or the absence of, 
HCl (5) Blood is usually demonstrated 
as a gross or occult findmg m the stool 
(6) The blood picture shows profound 
anemia, m advanced stages The white 
count IS not elevated (7) Pulse and 
temperature are not remarkable, as m 
anemia 

The climcal findmgs of the second por 
tion of the duodenum are the same, wth 
additional features (1) Pam is more acute 
as obstruction of the pancreatic duct and 
bdiary passage becomes marked Back 
pressure and the chemical action of re- 
tamed pancreatic jmce cause great distress 

(2) Jaundice appears early and is usually 
painless it may progress rapidly without 
remission. Intense itchmg may occur 

(3) The stools become clay-colored, due to 
the absence of bile 

The symptoms and findmgs of malignant 
tumors of the jejunum and ileum are 
classed together because they are similar 
e.\cept for the locahzmg value of a tumor 


mass, if It can be palpated When ob- 
structive symptoms are present m the 
younger ages, mtussusception is usually 
diagnosed , m the older, it is obstruc- 
tion by slow encroachment upon the lu- 
men of the gut, and the constitutional 
symptoms predominate Recognition of 
the diagnostic cntena earlier than ob 
struction of mtussusception offers the 
most hope. Resection of the growth and 
possibly roentgen therapy must be early 
if a life is to be saved 

ROENTGEN DIAGNOSIS 

To an mcreasmg number of the medical 
profession it appears that careful roentgen 
observations of the small mtestme offer the 
same e.xactness in diagnosis as in the 
pylorus, the cap, or the cecum In a 
review of many reports, it appears that 
malignant tumors of the small mtes- 
tine have not been recognized often by 
the roentgen exammation Usually an 
e.\ploratory operation has revealed the 
pathology 

Intestinal obstruction, mtussusception, 
acute abdomen, and exploration of a sus- 
pected tumor mass are the common pre- 
operative reasons given for the operation 
In most cases, the roentgen examination, 
if employed, has consisted of preliminary 
roentgenography or a routme gastro-m- 
testmal exammation, not timed for the 
special observation of the small mtestme 
Recent reports indicate that there is an 
awakenmg mterest in the early diagnosis of 
this condition 

I quote from “Roentgenographic Tech- 
rac,” by Rhmehart (29) 

' Except the duodenum and the terminal part 
of the ileum, little attention is paid to the small 
intestine in the usual roentgenologic txamina- 
tion of the gastro-intestinal tract Carman 
sajrs that pracUcally the sole abnormality of 
the jejunum (and upper ileum) showing roint 
genologic signs is obstruction Mills at- 
tempted to draw conclusions from abnormali- 
ties in the appearance of the small inttstinc 
which he beheicd were due to derangements in 
the tension of the gastro intestinal tract 
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shoulder blade, relieved by vomiting The 
appetite has been fair until recently, but is 
becoming poor When gas is absent, she is 
hungry Patient is constipated 

Loss of weight is questionable, color 
fair, abdomen soft but generally tender 
Liver tender and margin felt one mch be- 
low the costal arch No peristaltic waves 
are seen, no masses palpated, no gas dis- 
tention Temperature, 99 degrees, pulse, 
100 , blood pressure 70/1S0 

Blood hemoglobm, 28 per cent, red 
blood cells, 2,500,000, white blood cells, 
5,800 

Four stools were examined occult blood 
was found m three, no gross pus, bile or 
blood 

Roentgen Examination duo- 
denum was fuU and dilated, givmg one the 
impression of obstruction lower m the 
small bowel At the end of 24 hours there 
were traces of banum m the stomach ’’ — 
(Dr R L S) 

The patient refused surgery Ten 
months later, she died 

Protocol — “Stomach dilated to three 
tunes its normal size Limng mucosa folds 
are widely separated Scar on greater 
curvature Duodenum greatly dilated 
Jejunum for mne mches gives the appear- 
ance of a second stomach Distal to the 
out-pouchmg there is an irregular lumen 
On section, the nng is found to occupy 
about one inch of the mtestinal wall It is 
rather fnable, but cuts with increased re- 
sistance This growth occurs m the first 
foot of the jejunum The remainder of the 
small and large intestine is essentially 
negative 

“Cause of death Carcinoma of jejunum 
with metastasis m mesenteric glands and 
liver ’’ 

Pathologist's Report — “Tumor papillary 
adenocarcinoma of jejunum ” 

Ilisto pathology — “A more or less normal 
mucosa covers the area The gut wall is 
markedly thickened by the tumor The 
muscle layers are intact but widely sepa- 
rated by loose papillarj’’ carcinoma That 
on the serosa is much more compact ” 

Case 2 Mrs Jennie H , examined 



Fig 1 {above) and Fig 2 {below) Case 1 
Papular} adcncxsircmoma of jejunum 


Apnl 1, 1929, referred by Dr J S W and 

Pr H J L , aged 52 years, widow, 
housewife 
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mgs With the objectives of the roentgen, 
exanunation 

The duodenum is best seen m the first 
half-hour after the mgestion of the meal 
Its behavior m this penod should mdicate 
if a more detailed exammation than usual 
IS desirable Study of the small mtestme 
should begm when the stomach first begins 
to empty After the examination of the 
stomach further obsen'^ation of the small 
mtestme should be made at half-hour mter- 
vals — at SIX hours for ileum, at mne hours 
for the ileal stasis, and agam at twenty- 
four hours for occasional ileal stasis 
Ileal stasis, or gas, m the small mtestme 
always need explanation A banum en- 
ema should be employed not only for colon 
but also for a complete ileal study Some- 
times the contrast enema is an advantage 

In the duodenum may be found ob- 
struction, unusual motdity, dilatation, 
destruction of pattern, fillin g defects, 
narrow, irregular passage if produced by 
encroachment on the lumen, or a narrow 
canalization In the jejunum may be re- 
vealed the same findings plus the tumor it- 
self The outhnes of a tumor may be seen 
on the prehmmary films and confirmed 
with the banum meal In either, the as- 
sumed patterns may indicate the pathol- 
ogy The true filhng defect, which is an 
irregular outhne of a protrudmg gro\vth 
mto the l um en of the bowel, is as pathog- 
nomomc as m the stomach wall Distal 
ends have appeared bulbous, reveahng 
the outhnes of growth as well as the ob- 
struction 

CONCLUSIONS 

In view of the rare occurrence of tumors 
of the small mtestme, which have been di- 
agnosed as such by roentgen observation or 
even after complete chmcal study, a task 
has been set for the roentgenologist Cases 
are usually diagnosed by the surgeon as 
mtussusception or obstruction of the bowel, 
and the true pathology has been revealed 
either at operation or at biopsy or post- 
mortem The roentgen findings of the 
normal small mtestme vary much m 


health with each mdividual and with dif- 
ferent types of media used m the visualiza- 
tion of the contour and mucosa Abnor- 
mal findmgs from drugs or from extrinsic 
pathology are so commonly met that their 
presence must be antiapated Pains- 
takmg teclmic especially adapted to the 
study of the small mtestme must be earned 
out, if the true pathology is to be deter- 
mmed m time for rehef 

An mcreasmg number of primary ma- 
hgnant tumors of the small mtestme have 
been recognized by roentgen exammation 
before operation Two of the cases whose 
history follows have been treated, one 
surgically and one by roentgen therapy, 
and are ahve to-day It is just as certain 
m this field as m others, where the entena 
of diagnosis are well known, that findmgs of 


high accuracy will m tune 
hterature and be accepted 
day’s work 
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30 032 

28,260 
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Tumors of Gastro- 





mtestmal Tract 

91 



112 

Malignant Tumors 





of Gastro-mtesti 





nal Tract 

74 



107 

Primary Malignant 





Tumors of Small 





Intestme 

8 

3 

5 

4 


Location of Tumors Living Patients 

Duodenum 1 Resection jejunum 1 

Jejunum 5 Roentgen Therapy 

Heum 2 of Ileum 1 

Total 8 Total ^ 

CASE REPORTS 

Case 1 Mrs EEL, examined Aug 
4, 1928, referred by Dr J S W and Dr 
H J L , aged 42 years Complains of gas 
accumulation, bitter taste and nausea, 
which began a year before and are growing 
worse Spells of vomiting large quantities 
of green bile or food, sometimes amounting 
to a quart There are short respites be- 
tween severe attacks Pam is frequent m 
upper abdomen, radiating to the right 
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tal for a ventral hernia and a mass which 
was considered mahgnant and moperable 
was found in the abdomen The ventral 
herma was closed Because of an mtemal 
hemorrhage she had a stormy convales- 
cence Spinal anesthesia was used She 
recovered, but complamed of pam m the 
lower legs accompamed by anesthesia, 
which she attnbuted to the spmal block 
Examination —Belovf the umbihcus m 
the mid-hne and extendmg mto the left 
side was a hard, fixed mass, the size of an 
orange, tender on pressure Unne exami- 
nation showed a trace of albumin, tmcro- 
scopic pus Blood hemoglobm, 24 per 
cent, red blood cells 1,800,000, white 
blood cells 7,800 

Diagnosis — General carcmosis of un- 
knoivn ongm 

Dyspnea and weakness grew worse 
There was no vomitmg until the last day 
She died five weeks after entenng the hos- 
pital There was no record of any roentgen 
exammation 

Protocol — “In the small intestme about 
three feet from the pylonc nng at what ap- 
pears to be the 3e]unal area or near the 
proximal end of the ileum is a large mass 
two inches m diameter Upon section of 
the bowel at this point, the mass is found 
encircling the bowel and has the appear- 
ance of circular, infiltrating, primary mahg- 
nant tumor The tumor extends mto the 
lumen of the bowel and apparently has 
caused almost complete obstruction The 
remamder of the small intestme shows 
nothing remarkable except some isolated 
nodular tumors The mesenteric lymph 
nodes are enlarged and show metastatic 
growths ’’ 

Pathological Report — “Adenocarcmoma 
of jejunum ’’ 

Case 4 Mrs Paulme R , examined 
May 24, 1932, referred by Dr J S W and 
Dr O E L , aged 26 years Brought to 
tlie hospital suffenng from acute localized 
pam in the nglit lower quadrant Pulse 90 
Temperature 99 degrees A palpable tu- 
mor with moderate ngidity and tender- 
ness There was nausea, and \ omitmg had 
occurred The pam was severe The 


bowels had been evacuated by enema 
White blood count 6,500 Diagnosis 
Acute appendiatis, with reservations 



Fig 5 Case 5 Colloid carcinoma primary in 
the duodenum 


At operation the appendix was found 
shghtly mjected, and was removed^. The 
surgeon doubted its connection with the 
dimcal history The ileum was distended, 
and proximal to the ileocecal valve was a 
firm, nodular tumor mvolvmg the bowel 
wall and surroundmg lymph nodes This 
was thought by the surgeon to be malig- 
nant The biopsy was reported by one 
pathologist as “lymphosarcoma", by an- 
other as “Hodgkm’s ” Fmal diagnosis 
“Ileus from lymphosarcoma involving the 
ileum ’’ 

Progress was slow and stormy Gas dis- 
tention, loss of appetite, and pam Twelve 
days later roentgen therapy was begun 
Recovery follow'ed promptly 

Patient returned one year and ten 
months later, with complaints of shght 
pam and a barely palpable tumor in the 
right iliac fossa A second senes was ad- 
mimstered, with complete relief 
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History — ^Menopause three years pre- 
viously For 17 years she has been having 
attacks sunilar to the present, overwork or 


nephritis Contributory caranoma of je- 
junum, thyroiditis and myocarditis ” 
Protocol “At the beginmng of the duo- 



Fig 3 Fig 4 

Figs 3 and 4 Case 5 Filling defect of the duodenum Diagnosis carcinoma of the duodenum 


anxiety precipitatmg them The present 
trouble began three months before exami- 
nation with epigastnc distress after meals 
and at bedtime 

Present Symptoms — (1) Pam m epigas- 
trium, not radiatmg Intervals of rehef 
Reheved by food and soda Lately, some 
gnpmg pam m abdomen below navel (2) 
Gas accumulation above navel (present for 
16 years) Little belchmg (3) Ten- 
pound loss of weight m a year 

Examination — Pulse 108, blood pres- 
sure, 172/90, temperature, 98° Shght 
resistance in the epigastrium, no tender- 
ness Pelvis — ^multiple fibroids Urme 

specific gravity, 1015, acid, albumin, 0, 
sugar, 0, microscopic examination, nega- 
tive Blood hemoglobm, 70 per cent, 
red blood cells, 4,350,000, white blood 
cells, 4,800 Basal metabolism -p 16 
Roentgen Examination — “Chrome duo- 
denal ulcer ” 

Operation — ^Apnl 15, 1929, the gall blad- 
der and pylorus were explored, found scar 
and adhesions of duodenal ulcer Did a 
subtotal hysterectomy and appendectomy 
Death —April 17, 1929 Cause, “Chrome 


denum, just beyond the pylorus at the pos- 
terior aspect, there is a healed ulcer scar 
In the mid-portion of the jejunum there is 
a fibrmous band about the bowel, three- 
quarters of an inch m diameter It is firm 
and on opemng the bowel it appears to 
form a defimte annular constriction It 
gives an impression of an ann ular carci- 
noma The mesentenc glands are en- 
larged and cut with resistance ” 

Histo pathology — “Small intestine — jeju- 
num shows infiltration of the submucosa 
and musculans coats of caranoma cells, 
some taking on glandular formation Some 
areas of vilh are being infiltrated by a carci- 
nomatous groivth Also a considerable 
amount of round-cell infiltration through 
the section Adenocarcinoma of 

jejunum ” 

Case 3 hlrs Emma INIcV , examined 
Oct 23, 1934, referred by Dr F S F , 
aged 46 years, menopause three months 
previously Chief Complaints — Nervous- 
ness, poor appetite, loss of weight short- 
ness of breath, and pam m the lumbar area 
Six months before examination she had 
been operated on m the Universitj Hospi- 
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red blood cells, 4,110,000, white blood 
cells, S,400 Electrocardiograph suggests 
myocardial damage 

X-ray Report —“Stomach steerhom type 
hypertomc, normal rugse and contour 
SLX-hour stasis 1+ Small mtestme cap 
full and complete, duodenal curve regular 
but dilated beyond to distal portion of 
jejunum, demonstrated at three hours, five 
hours, and 24 hours At end of dilated 
area there is a defimte fillmg defect which 
IS charactenstic of carcmoma of jejunum 
It IS palpable Fillmg defect seen on 
fluoroscopic and roentgenographic exami- 
nations — not just stenosis Almost com- 
plete obstruction ’’ 

Surgical Report — Carcmoma of jejunum 
White, stenosmg mass m jejunum 2 feet 
below the hgament of Treitz Lymph node 
the size of walnut in mesentery Chronic 
obstruction of jejunum Resection of mass 
m jejunum and associated enlarged nodes 
Side-to-side anastomosis of jejunal ends ” 

Recovery, good condition at present 
tune (July 10, 1936) This is the only case 
diagnosed positively before operation, and 
also the second of eight reported 

Case 7 Air CAB, aged 65 years, 
glass blower by occupation 

Abstract of report m “Nebraska State 
IMedical Journal,” September, 1934 
“IVhen admitted to the Lincoln General 
Hospital the patient was complaimng of 
severe intermittent pain m the lower abdo- 
men, gaseous eructations, and loss of appe- 
tite Family history reveals the fact that 
the father died of lower abdoramal tumor 
of unknown origin In 1S96 the patient 
had severe pulmonary hemorrhage, and m 
1905 a severe gastric upset of some kind 
Vague Ion er abdominal distress existed for 
three months One month before admis- 
sion he had a chill lasting 45 mmutes and 
pam m the nght kidney region Three 
weeks later he was cystoscoped and the 
nght ureter dilated This was followed by 
a dull and pam m tlie nght lumbar region 
For two weeks before admission the patient 
noticed mtemiittent, rhythmic lower abdo- 
minal pam 

“A binuni meal senes two days follow- 


mg admission revealed nothing remarkable 
Urologist diagnosed nght ureteral obstruc- 
tion and explained the gastro-mtestmal 



Fig 7 Case S Carcmorna of jeju- 
num 


symptoms as reflex The right kidney was 
removed Alay 1, 1933 Exammation of 
kidney disclosed pyonephrosis with ob- 
struction at the uretero-pelvic junction and 
what appeared to be inflammatory tissue 
Patient left hospital m 18 days, after 
stormy post-operative course with inter- 
mittent lower abdommal pain 

“Patient was re-admitted Alay 29, 1933, 
ivith severe pain m the left flank, which 
began suddenly on the day of admittance 
Temperature 100 degrees, rose to 101 de- 
grees Report on prehmmary radiographs 
is as follows ‘Gas in splemc and hepatic 
flexure Also gas is seen m the small bowel, 
which indicates an mtestmal obstrucbon 
Barium enema shows spastiaty of the sig- 
moid region with definite dilatation of the 
splemc flexure and some dilatation of the 
transverse colon Gas remams m small 
bowel, as seen m the flat film There is 
no eindence of fillmg defect m the colon ’ 
“On Alay 29 exploratory examination 
was done and generalized pentomtis found 
Several polypoid tumors of small mtestme 
ivere encountered, one which was obstruc- 
ting and through which there had been per- 
foration It was resected Pabent be- 
came worse and died Alay iO, 1933 
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The patient is now, two and a half years 
later, in excellent health Blood picture 
normal 


Mahgnant mass, nght upper quadrant of 
abdomen, probably a newgrowth from the 
pylorus ” 



Fig 6 A 30 mm 

Figs 6-A, d-B 6-C, and 6-D , 

ment of tumor on fluoroscopy Caremoma of jejunum* 


Fig 6 5 3 hr Fig 6-C, 5 hr Fig 6-D, 24 hr 

C^e 6 Shows fiUmg defect of the jejunum, as well as stenosis Ballotte- 


Case 5 Wilham A S , exammed March 
1, 1934, referred by Dr D C H , aged 
60 years, married architect by occupa- 
tion The patient is bedfast, weak, p^e, 
hands and feet are puffy, cyanosis, men- 
tally clear and hopeful Ten months pre- 
viously occurred onset of “stomach 
trouble ” Food would “go nght through,” 
though previously he had been constipated 
Weakness came on gradually Two weeks 
previous to exammation he took to his bed 
He had no pam or bleedmg except from 
small piles He had never been senously 
ill , had had no mjunes , his general health 
prior to bis present acute condition bad 
been fair Abdomen soft and relaxed, 
palpable Ime and nodular, no marked 
tenderness , no resistance 

Exammation — ^Blood hemoglobm, 20 
percent, red blood cells, 1,840,000, white 
blood cells, 10,800, erythrocytes very pale 
Amsocytosis 1 4- , poikilocytes 1 , poly- 

chromatophiha 1 + , normoblasts 0 , Was- 
sermann negative Impression secondary 
anemia 

Roentgen Examination — “The cap and 
first portion of the duodenum are irregular 
in outhne, firmly fixed and embedded m a 
mass apparently ansmg m the pylonc end 
of the stomach The duodenum and jeju- 
num are fixed m the mass which extends 
down into the right side of the abdomen 
It also contacts with the wall of the hepatic 
flexure of the colon ” Interpretation 


Protocol — “The stomach is dilated, con 
taming much flmd and gas The mass, 
which is large, mvades the duodenum and 
pushes the colon and gall bladder to the 
nght On openmg the duodenum it is 
found to contam papillary areas which are 
typically mahgnant " 

The pathologist on section of the tissue 
reported “Colloid caremoma, primary m 
duodenum ” 

Case 6 Mrs Mary M , exammed 
March 3, 1936, referred by Dr G H M , 
aged 61 years, widow, native of Germany 
History — Complams of nausea, vomit- 
mg, and cramp-hke pain m the left upper 
abdomen Nme months previously she 
suffered some pam, with vomitmg Nine 
days pnor to exammation, pam began 
agam and has occurred daily smee Six 
weeks previously, gastro-intestinal banum 
meal exammation was made elsewhere 
(Dr F , Omaha) and reported "Normal 
gastro-mtestmal tract ” Lately, she has 
noticed a bulging of the left upper abdo- 
men, accompamed by pain Appendec- 
tomy and suspension of uterus m 1917 
Surgical dramage of gall bladder m 1927 
Examination — Tumor in abdomen In- 
testmes can be seen to bulge and disappear, 
accompamed by pain and nausea Frac- 
tional analysis shows marked hypcrchlo- 
hydna, no blood Cholecystographic, 
examination shows normal gall-bladder 
function Blood hemoglobm, 03 per cent, 
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months, gomg three days without a bowel 
movement The appetite has been gener- 
ally good until a few days previous to ex- 
amination She has had no relevant dis- 
eases 

Physical Examination revealed an old, 
dehydrated woman with enlarged heart and 
rMes in the lungs The abdomen was dis- 
tended In the upper abdomen was the 
outhne of a “tumor,” which disappeared 
after she vomited two quarts of bde and 
duodenal contents has remamed empty 
since flmds were discontmued » 

Roentgen Examination (Oct 20, 1932) — 
“Defimte obstruction lo or 18 m distal to 
the duodenal cap, probably at the terminal 
duodenum This stenosis, which is practi- 
cally complete, has produced considerable 
dilatation above it Whether it is due to 
mahgnancy or to an old inflammatory 
affair, or adhesions, I can’t say ” (Dr 
R L S) 

Consultation with Internist — Impression 
“Obstructmg lesion m upper small mtes- 
tine, probably jejunal Character of lesion 
not evident Primary carcmoma here is 
rare (Dr G W C ) 

Exploratory Operation (Oct 22, 1932) — 
“Dilated jejunum and an obstructmg 
tumor were found Resection of gut and 
end-to-end anastomosis Bad nsk ” — 
(Dr H H E ) 

Death occurred Oct 26, 1932, four days 
after operation 

Pathological Report — “A section of the 
jejunum 10 cm long There is a constnc- 
tion m the middle ivith white collar-hke 
stnp about one centimeter ivide extendmg 
three-fourths of the way around the cir- 
cumference , beneath this a mass is palpable 
A hard thickenmg of intestmal wall The 
mass obstructs the lumen almost entuely 
On section, this mass leaves a firm, 
smooth, white surface 

“Microscopic Findings The structure is 
that of a hyperplastic acinous glandular 
tissue m whi^ the indmdual alveoli are 
poorly formed The epithelial cells are 
large, contain considerable cytoplasm, and 
ha\e a large palely stained nuclei, with 
well-defined nuclear membranes and promi- 


nent chromatm granules and networks 
shoivmg all the charactenstics of rapid 
growth 

“Diagnosis Adenocaremoma of the je- 
junum ” 
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"Report of Necropsy On following the 
ileum proxunally from the cecum it is 
found to extend deep into the pelvis at 



Fig 8 (above) Case 2 Photomicrograph of 
tissue adenocarcmoma of jejunum 

Fig 9 (belota) Case 7 Photomicrograph of 
tissue Hodgkm s of the small intestine One of 
two cases mvolvmg the ileum (Case 4 similar 
alive and well after roentgen therapy ) 

which place it is adherent to the urmary 
bladder by both fibrous and fibrinous ad- 
hesions Just proximal to this pomt of at- 
tachment there is a perforation of the 
bowel about which there is a thick layer of 
fibrinous exudate No leak The entue 
intestinal tract is markedly distended and 
mesenteric glands throughout are markedly 
enlarged and are firm to palpation 


“AnatoimcalLeswns Multiple tumors of 
small mtestme (lymphoblastoma) bemgn 
prostatic hypertrophy, general fibrinous 
pentomtis, multiple perforation of the 
small mtestme, post-operative mtestinal 
resection and nephrectomy, etc 

Cause of Death Generalized peritonitis 
and ruptured mtestme 
‘ Microscopic Section of tumors occur- 
ring m the small mtestme show them to be 
made up of varymg sized and shaped 
mononuclear cells The tissue is literally 
loaded with both mononuclear and multi- 
nucleated giant cells Many types of cells 
are emeshed m a very markedly hyper- 
plastic reticulo-endothehal network 
The tumor apparently started m the mu- 
cosa and submucosa and has deeply in- 
filtrated the musculans almost to the 
serosa Ulceration of overlymg mucosa is 
seen Sections of mesentenc nodes, and of 
tissue from the region of the nght uretero- 
pelvic junction ^ow typical Hodgkin's 
tissue ” 

SUMJIARY AND CONCLUSION 

1 A somewhat unusual case of ab- 
dominal Hodgkin’s disease has been pre- 
sented 

2 There is nothmg constant m either 
subjective or objective findmgs which 
made the dmical diagnosis of Hodgkm's 
disease positive 

3 The fact that Hodgkm’s disease, like 
lymphosarcoma, may mvolve the gastro- 
mtestinal tract further supports the idea 
held by many, that these two pathological 
entities are probably slightly different 
manifestations of the same disease 

Case 8 Mrs Nellie H , aged 67, 
housewife, referred by Dr G H W , Lin- 
coln General Hospital, October IS, 1932, 
for examination The complamts were 
(1) vomiting, (2) constipation, (3) ner- 
vousness 

History — The onset occurred five months 
previously when the woman suddenly be- 
gan to vomit Nausea and vomitmg have 
gradually been gettmg worse, until now 
she vomits on the least cause Constipa- 
tion has been growing worse for five 
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months, gomg three days wthout a bowel 
movement The appetite has been gener- 
ally good until a few days previous to ex- 
amination She has had no relevant dis- 
eases 

Physical Examination revealed an old, 
dehydrated woman -with enlarged heart and 
rMes m the lungs The abdomen was dis- 
tended In the upper abdomen was the 
outhne of a "tumor,” which disappeared 
after she vomited two quarts of bde and 
duodenal contents has remamed empty 
since fluids were discontmued ♦ 

Roentgen Examination (Oct 20, 1932) — 
“Defimte obstruction 15 or IS in distal to 
the duodenal cap, probably at the terminal 
duodenum This stenosis, which is practi- 
cally complete, has produced considerable 
dilatation above it Whether it is due to 
malignancy or to an old inflammatory 
affair, or adhesions, I can’t say ” (Dr 
R L S) 

Consultation with Internist — Impression 
“Obstructmg lesion in upper small mtes- 
tine, probably jejunal Character of lesion 
not evident Primary carcmoma here is 
rare (Dr G W C ) 

Exploratory Operation (Oct 22, 1932) — 
"Dilated jejunum and an obstructmg 
tumor were found Resection of gut and 
end-to-end anastomosis Bad risk ” — 
(Dr H H E) 

Death occurred Oct 2G, 1932, four days 
after operabon 

Pathological Report — “A section of the 
jejunum 10 cm long There is a constnc- 
tion m the middle with white collar-hke 
strip about one centimeter ivide extendmg 
three-fourths of the way around the cir- 
cumference , beneath this a mass is palpable 
A hard thickening of mtestinal wall The 
mass obstructs the lumen almost entirely 
On section, this mass leaves a firm, 
smooth, white surface 

"Microscopic Findings The structure is 
tliat of a hyperplastic acinous glandular 
tissue m wluch the mdmdual alveoli are 
poorly formed The epithelial cells are 
large, contain considerable cytoplasm, and 
haie a large palely stained nuclei, with 
well-defined nuclear membranes and promi- 


nent chromatin granules and networks 
sho%vmg all the charactenstics of rapid 
growth 

"Diagnosis Adenocarcmoma of the je- 
junum ” 
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“Report of Necropsy’ On following the 
ileum proximally from the cecum it is 
found to extend deep mto the pelvis at 



Fig 8 {above) Case 2 Photomicrograph of 
tissue adenocarcmoma of jejunum 

Fig 9 {below) Case 7 Photomicrograph of 
tissue, Hodgkin s of the small mtestme. One of 
two cases involvmg the ileum (Case 4 similar, 
alive and well after roentgen therapy ) 

which place it is adherent to the urmary 
bladder by both fibrous and fibrmous ad- 
hesions Just proximal to this pomt of at- 
tachment there is a perforation of the 
bowel about which there is a thick layer of 
fibrmous exudate No leak The entire 
intestinal tract is markedly distended and 
mesentenc glands throughout are markedly 
enlarged and are firm to palpation 


“AnatonncalLestom Multiple tumors of 
small mtestme (lymphoblastoma) bemgn 
prostatic hypertrophy, general fibnnous 
peritonitis, mulbple perforation of the 
small mtestme, post-operative mtestmal 
resection and nephrectomy, etc 

Cause of Death Generalized peritonitis 
and ruptured mtestme 
“Microscopic Section of tumors occur- 
rmg m the small mtestme show them to be 
made up of varymg sized and shaped 
mononuclear cells The tissue is literally 
loaded with both mononuclear and multi- 
nucleated giant cells Many types of cells 
are emeshed m a very markedly hyper- 
plastic reticulo-endothehal network 
The tumor apparently started m the mu- 
cosa and submucosa and has deeply m- 
filtrated the musculans almost to the 
serosa Ulceration of overlymg mucosa is 
seen Sections of mesentenc nodes, and of 
tissue from the region of the nght uretero- 
pelvic junction show typical Hodgkin’s 
tissue ” 

SUiOIARY AND CONCLUSION 

1 A somewhat unusual case of ab- 
dominal Hodgkin’s disease has been pre- 
sented 

2 There is nothmg constant m either 
subjective or objective findmgs which 
made the climcal diagnosis of Hodgkin’s 
disease positive 

3 The fact that Hodgkm’s disease, like 
lymphosarcoma, may mvolve the gastro- 
mtestmal tract further supports the idea 
held by many, that these two pathological 
entities are probably slightly different 
manifestations of the same disease 

Case 8 Mrs Nellie H , aged 67, 
housewife, referred by Dr G H W , Lin- 
coln (jeneral Hospital, October 18, 1932, 
for exammation The complaints were 
(1) vomiting, (2) constipation, (3) ner- 
vousness 

History — ^The onset occurred fiv e months 
previously when the woman suddenly be- 
gan to vomit Nausea and vomiting ha\ e 
gradually been gettmg worse, until now 
she vomits on the least cause Constipa- 
tion has been growing uorsc for five 




THE MOBIUTY OF THE ANTRUM, PYLORUS, DUODENUM, AND GALL BLADDER IN 
HEALTH AND DISEASE THE INFLUENCE OF MOBIUTY IN THE 
FUNCTIONING OF THESE ORGANS IN THE BILIARY TRAQ* 

By NATHAN B NEWCOMER, M D , and ELIZABETH H NEWCOMER, M D , Denver 


I I N order to discuss this subject mtelh- 
gently, it is necessary to give a de- 
tailed description of the method of sus- 
pension of the organs of the upper right 
quadrant which penmts their mobihty, 
and also, why mobihty is necessary for the 
proper functiomng of these organs The 
peculiar method of then suspension also 
explains why these organs can assume such 
vaned locations m the abdomen 

It IS a matter of everyday observation by 
roentgenologists and surgeons that the 
location of the stomach, pylorus, cap, and 
gall bladder vanes with different types of 
habitus In the sthemc types, the organs 
he high and the gall bladder some distance 
from the midhne, in the asthemc types, 
the organs he low and the gall bladder 
nearer the midhne The gaU bladder is 
attached to the hver and partakes of its 
mobility 

Gray's "Anatomy” states 

"The position of the pylorus in the erect hv- 
mg body of the male vanes from 14 5 cm 
above to S cm below and in the female from 15 
cm above to 2 5 cm below the mtenhac Ime 
The range of position m regard to the sagittal 
axis of the erect body vanes in males from 8 8 
cm to the nght to 2 cm to the left of the axis 
In 84 per cent it is to the right of the axis In 
females the position ranges from 6 cm to the 
nght to 2 fa cm to the left of the sagittal axis 
In 89 5 per cent it is to the ngliL The most 
common position m both males and females is 
from 2 5 cm to 5 cm to tlie nght" 

The first portion of the duodenum or cap 
IS covered by pentoneum and, conse- 
quently, is freely movable It begms at 
tlie pylorus and ends at the neck of the gall 
bladder Gray’s “Anatomy” states 

It IS in such close relation to the gall bladder 
tliat It IS usuallj found stained bj bile after 
dtatli, especialh on its anterior surface ” 

* PrestuUd bcfori. tin. Kadiological Socit.l> of North 
Aiiaricu at tho T\sLnt> iocond Annual ML-eting 
No% SO-Dt-c 4 U)3ti at Cincinnati 


The stomach is covered with pentoneum 
antenorly and postenorly, thus allowing 
complete mobility It is contmuous with 
the esophagus at its upper extremity, and 
has a fauly ngid attachment at this pomt 
From here, the stomach is suspended to the 
diaphragm and hver by the lesser omen- 
tum Gray’s “Anatomy” descnbes this 
attachment as follows 

“The lesser omentum (or gastrohepatic 
omentum) is the duphcature which extends to 
the hver from the lesser curvature of the 
stomach and the commencement of the duo- 
denum It IS extremely thm, and is continuous 
with two layers of pentoneum which cover, 
respectively, the antero-supenor and postero- 
infenor surfaces of the stomach and first part of 
the duodenum When these two layers reach the 
lesser curvature of the stomach and the upper 
border of the duodenum, they jom together 
and ascend as a double fold to the porta of the 
hver, to the left of the porta the fold is at- 
tached to the bottom of the fossa for the ductus 
venosus, along which it is earned to the dia- 
phragm, where the tivo layers separate to em- 
brace the end of the esophagus At the nght 
border of the omentum the two layers are con- 
tmuous, and form a free margm which consti- 
tutes the antenor boundary of the epiploic 
foramen The portion of the lesser omentum 
extendmg between the liver and stomach is 
termed the hepatogastnc hgament, while that 
betiveen the liver and duodenum is the hepato- 
duodenal hgament.” 

Livungston states 

“The manner in which stomach becomes 
connected with hver is as follows the bulk of 
the liver (mesodermal portion) develops within 
the antenor mesenteiy^, hence this large diges- 
tive gland becomes interposed between stomach 
and antenor abdommal wall so that the stom- 
ach no longer appears connected with panetes 
but with liver The conneebng double pen- 
toneal fold is appropnately termed the lesser 
omentum (ligamentum hepatogastneum) 

The g^trohepatic or lesser omentum extends 
from the entire lesser curvature of the stomach 
to the under surface of the liver (transverse 
fissure or porta hepatis) ” 
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DISCUSSION 

Dr Philip J Hodes (Philadelphia) 
Dr Rowe has presented a very difficult 
subject m an admirable fashion There 
IS httle to say m addition e.\cept possibly to 
pomt out several features that might be of 
mterest m the techmc used m diagnosmg 
small mtestmal lesions distal to the am- 
pulla, and to stress certam pitfalls m such 
diagnoses 

This patient (first shde) was exammed 
on Mar^ 27 The proximal jejunum and 
distal duodenum are situated m the mid- 
portion of the abdomen 

Exammation was made of the same 
patient fourteen days later (second shde) 
The same small mtestmal loops appear m 
another portion of the abdomen 

These shdes are presented to illustrate 
a possibdity of ivrong diagnosis Radiolo- 
gists are frequently asked to pomt out the 
site of an mtestmal obstruction from the 
plam survey abdominal film by the mere 


identification of distended loops jMis- 
takes m such opmions may occur often as 
the location of mtestmal loops vanes in 
different mdividuals and even in the same 
mdividual from day to day 
The importance of the plam water ba- 
rium meal m the exammation of the small 
mtestme has been stressed repeatedly 
Usmg such a meal, a certam type of small 
mtestmal pattern ivdl be obtained The 
banum leaves the stomach m a contmuous 
stream, fluoroscopically, its progress is 
barely perceptible Penstaltic rushes are 
infrequent and bolus formations are not the 
rule except m the lower ileum 

Under normal conditions the stomach 
empbes the water banum meal m about 
two hours, although sometimes it may take 
three hours The water banum reaches 
the cecum m approximately from one and a 
half to three hours, and the entire small in- 
testme is emptied m from four to slx hours 
As other speakers have indicated, ex- 
trinsic factors such as fear, pam and, m 
some cases, sensitivity to banum influence 
the small mtestmal pattern 
The importance of fluoroscopy has not 
been stressed suffiaently in the diagnosis 
of small mtestmal lesions Roentgeno- 
grams taken at hour mtervals will not 
suffice Fluoroscopic examinations should 
be made as often as fifteen or, at the most, 
thirty-mmute mtenmls m such pabents 
This techmc will enable radiologists to pick 
up bansient changes m motility and pat- 
tern which may hold the key to a difficult 
diagnosis While we recognize this pro- 
cedure may be tedious, we feel that the 
results obtained will justify the time 
consumed 
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depends on the mobility of the hver be- 
cause of its attachment to it 

Complete mobihty of these organs is 
necessary for their proper functiomng 
We wish to quote from Gray’s “Anatomy" 

“The Stomach (the Pylonc Onfice) — Its 
position varies with the movements of the 
stomach When the stomach is empty the 
pylorus IS situated just to the nght of the 
median hne of the body on a level with the upper 
border of the first lumbar vertebra As the 
stomach becomesdistended the pylorus moves to 
the right, and m a fully distended stomach may 
be situated two or three inches to the nght of 
the median Ime 

"Alterations in Position — When the stom- 
ach is distended, its surfaces, which are flat- 
tened when the organ is empty, become convex 
The greater curvature is devated and earned 
forward, so that the antenor surface is turned 
more or less upward and the postenor surface 
downward, and the stomach brought well 
against the antenor wall of the abdomen 
“WTien the stomach becomes distended the 
change m position of the pylorus is very con- 
siderable , it is shifted to the nght, some two or 
three inches from the median hne, and hes 
under cover of the liver, near the neck of the 
gall bladder 

“The Small Intestme (the Duodenum) — In 
the adult, the course of the duodenum is as 
follows commencing at the pylorus, the direc- 
bon of the first porbon depends upon the 
amount of distenbon of the stomach and, there- 
fore, upon the position of the pylorus When 
the stomach is empty and the pylorus situated 
at the nght of the upper border of the first lum- 
bar vertebra, it is nearly honzontal and trans- 
verse, but when the stomach is distended, in 
consequence of the alterabon of the position of 
the pylorus to tlie right, the proximal end of 
bie duodenum also becomes altered in posibon, 
while tlie distal end remains fixed and the direc- 
bon of tins porbon of the bowel is now antero- 
postenor Wliether directed transversely or 
anteropostenorly, it reaches the under surface 
of the hver, where it takes a sharp curve and 
descends along the nght side of tlie vertebral 
column, for a variable distance, generally to the 
body of the fourth lumbar vertebra ” 

Cunningham’s “Anatomy,” describing 
the motihty and mobility of the stomach, 
states as follows 

“The Stomach — ^With distenbon there 
comes a general enlargement of tlie vanous 
diameters, and clongabon of the whole organ, 
witli a consequent passage of its pylonc portion 


to the nght beneath the hver, the development 
of the antrum pylon, and an inclmabon of its 
aYit from behind downwards and forwards, 
without any rotafaon 

“In the gradual passage of the stomach from 
the empty to the distended condition we may 
recogmze three stages 

“F^irst stage This commences with an en- 
largement of the fundus, and is followed by an 
expansion of the whole cardiac portion, which 
passes upwards and also to the l^t towards the 
diaphragm, displacmg the coils of the trans- 
verse colon, which lies here when the stomach 
is empty The pylonc porbon for three or four 
inches still remains contracted and cyhndncal 
In this condition the stomach is frequently 
found after death 

“Second stage As distenbon goes on the 
lesser curvature opens out, the pylonc porbon 
(with the excepbon of its last mch) expands, 
but Its junebon with the cardiac porbon usually 
remains disbnct, unbl distenbon is almost 
complete 

“Third stage A further general expansion of 
the whole stomach takes place, the diameters 
of both cardiac and pylonc porbons, as well as 
the length of the organ, are mcreased, and the 
great curvature presses forward agamst the 
antenor abdomm^ wall m front, where the re- 
straimng influence of the nbs is absent The 
pylonc end for about one mch (2 5 cm ) from 
the pylorus remains narrow (consbtubng the 
pylonc canal of Jonnesco), but to the Idit of 
this it bulges forward, forming the antrum 
pylon, which is most disbnct at the great 
curvature By the increase of the organ in 
length the antrum is earned a considerable dis- 
tance to the nght beneath the hver — even 
farther than the pylorus itself — so that the 
terminal part of the stomach is bent backwards 
and to the left, in order to reach the pylorus, 
which latter very rarely passes more than one 
and a half or two mches to the nght of its 
normal posibon, namely, m the empty condi- 
tion, within half an mch (12 mm ) of the middle 
hne 

“The narrow or pylonc end, when the stom- 
ach is empty, is contracted and cyhndncal, and 
runs transversely to the nght, lymg as a rule 
beneath the left lobe of the liver Dunng 
distenbon it is earned to the nght beneath the 
quadrate lobe, and its tennmal part is there 
directed backwards m order to reach the duo- 
denum Even m this condibon its last inch re- 
mains comparabvely imdistended 

“The Duodenum —When the stomach is dis- 
tended, the first mch of the duodenum — which 
IS movable on account of its pentoneal cover- 
earned to the nght with the pylorus, 
and tlius brought mto Ime with the second or 
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Fiff 1 See caption under Figures 2 and 3 


This suspension of the stomach to the 
liver allows it to move with the liver 

The hver also has a pecuhar method of 
suspension, allowmg considerable range of 
mobihty Cunningham’s “Anatomy” de- 
scribes the attachment of the hver as 
follows 

“Postenor Area of the Panetal Surface 
(1) The uncovered area of the right lobe is a 
considerable portion of the back of the right 
lobe — varying from one and one-half to two 
and one-half inches in ividth, and from three to 
four inches in transverse measurement — which 
corresponds to the mterval between the two 
layers of the coronarj hgament, and is devoid 
of peritoneum Over this imcovered portion, 
which looks more mward than backward, the 
hver and diaphragm are in perfect contact, and 
are uni ted by areolar tissue ^ 

Piersol states the following m regard to 
the mobility of the liver 


“Coincidently with the descent of the viscus, 
it undergoes a rotabon or blbng fonvard so 
that its diaphragmatic surface is in contact 
with the abdominal wall ” 

This pecuhar attachment of the hver 
allows a combmation of upward and down- 
ward, and mward and outward displace- 
ment, which IS accompamed by rotation 
The actual position of the hver and its at- 
tached gall bladder vanes markedly with 
the habitus, from the sthenic to the 
asthemc type, changes in body weight, 
presence of ascites, pregnancy, utenne, or 
ovanan tumors, etc It undergoes a similar 
change m position in passing from an 
empty stomach to a full one 

We thus see that the position and mobil- 
ity of the stomach, pylorus, and duodenal 
cap depend on the mobihty of the liver and, 
likewise, the position of the gall bladder 
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depends on the mobility of the hver be- 
cause of its attachment to it 

Complete mobihty of these organs is 
necessary for their proper functionmg 
We wish to quote from Gray’s "Anatomy” 

“The Stomach (the Pylonc Orifice) —Its 
position vanes with the movements of the 
stomach When the stomach is empty the 
pylorus is situated just to the nght of the 
median Ime of the body on a level wth the upper 
border of the first lumbar vertebra As the 
stomach becomesdistended the pylorus moves to 
the nght, and m a fully distended stomach may 
be situated two or three inches to the nght of 
the median Ime 

“Alterations in Position — When the stom- 
ach IS distended, its surfaces, which are flat- 
tened when the organ is empty, become convex 
The greater curvature is elevated and earned 
forward, so that the antenor surface is turned 
more or less upward and the postenor surface 
downward, and the stomach brought well 
against the antenor wall of the abdomen 
“When the stomach becomes distended the 
change m position of the pylorus is very con- 
siderable, it IS shifted to the nght, some two or 
three inches from the median hue, and lies 
under cover of the liver, near the neck of the 
gall bladder 

“The Small Intestme (the Duodenum) — In 
the adult, the course of the duodenum is as 
follows commencing at the pylorus, the direc- 
tion of the first portion depends upon the 
amount of distention of the stomach and, there- 
fore, upon the position of the pylorus When 
tlic stomach is empty and the pylorus situated 
at tlie nght of the upper border of the first lum- 
bar vertebra, it is nearly honzontal and trans- 
verse, but when the stomach is distended, m 
consequence of tlie alteration of the position of 
the pylorus to the nght, the proximal end of 
tlic duodenum also becomes altered m position, 
while tlie distal end remams fixed and the direc- 
tion of this portion of the bowel is now antero- 
postenor Whether directed transversely or 
anteropostenorly, it reaches the under surface 
of the hver, where it takes a sharp curve and 
descends along the nght side of the vertebral 
column, for a vanable distance, generally to the 
body of tlie fourth lumbar vertebra " 

Cunningham’s "Anatomy,” descnbmg 
the motility and mobility of the stomach, 
states as follows 

"The Stomach — With distention there 
comes a general enlargement of the vanous 
diameters, and elongation of the whole organ, 
with a consequent passage of its pylonc portion 


to the nght beneath the hver, the development 
of the antrum pylon, and an mchnation of its 
axis from behind downwards and forwards, 
without any rotabon 

“In the gradual passage of the stomach from 
the empty to the distended condition we may 
recognize three stages 

“First stage This commences ivith an en- 
largement of the fundus, and is followed by an 
expansion of the whole cardiac portion, which 
passes upwards and also to the left towards the 
diaphragm, displacmg the coils of the trans- 
verse colon, which lies here when the stomach 
IS empty The pylonc portion for three or four 
inches still remams contracted and cyhndncal 
In this condition the stomach is frequently 
found after death 

“Second stage As distention goes on the 
lesser curvature opens out, the pylonc portion 
(wth the exception of its last inch) expands, 
but Its junction with the cardiac porbon usually 
remains disbnct, until distenbon is almost 
complete 

“Third stage A further general expansion of 
the whole stomach takes place, the diameters 
of both cardiac and pylonc porbons, as well as 
the length of the organ, are increased, and the 
great curvature presses forward agamst the 
antenor abdomm^ wall m front, where the re- 
straimng mfluence of the nbs is absent The 
pylonc end for about one inch (2 5 cm ) from 
the pylorus remams narrow (consbtubng the 
pylonc canal of Jonnesco), but to the l5t of 
this it bulges forward, forming the antrum 
pylon, which is most disbnct at the great 
curvature By the increase of the organ m 
length the antrum is earned a considerable dis- 
tance to the nght beneath the hver — even 
farther than the pylorus itself — so that the 
tennmal part of the stomach is bent backwards 
and to the left, in order to reach the pylorus, 
which latter very rarely passes more than one 
and a half or two inches to the nght of its 
normal posibon, namely, m the empty condi- 
bon, withm half an inch (12 mm ) of the middle 
Ime 

"The narrow or pylonc end, when the stom- 
ach IS empty, is contracted and cyhndncal, and 
nms transversely to the nght, lymg as a rule 
beneath the left lobe of the hver Dunng 
distenbon it is earned to the nght beneath the 
quadrate lobe, and its tennmal part is there 
directed backwards in order to reach the duo- 
denum Even in this condibon its last mch re- 
mains comparabvely undistended 

The Duodenum — When the stomach is dis- 
tended, the first inch of the duodenum — which 
IS movable on account of its pentoneal cover- 
m^is cimed to the nght with the pylorus, 
and thus brought mto line with the second or 
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Fig 1 See caption under Figures 2 and 3 


This suspension of the stomach to the 
liver allows it to move with the liver 
The hver also has a pecuhar method of 
suspension, allowmg considerable range of 
mobihty Cunnmgham’s “Anatomy” de- 
scribes the attachment of the hver as 
follows 

“Posterior Area of the Parietal Surface 
(1) The uncovered area of the nght lobe is a 
considerable portion of the back of the right 
lobe — varying from one and one-half to two 
and one-half mches in width, and from three to 
four inches m transverse measurement — which 
correspionds to the mterval between the two 
layers of the coronary hgament, and is de\ oid 
of peritoneum Over this uncovered portion, 
which looks more mward than backward, the 
hver and diaphragm are m perfect contact, and 
are muted by areolar tissue ” ^ 

Piersol states the following in regard to 
the mobihty of the h\ er 


“Coincidently with the descent of the viscus, 
it undergoes a rotabon or tdbng fonvard so 
that its diaphragmatic surface is in contact 
with the abdommal wall ” 

This pecuhar attachment of the hver 
allows a combination of upward and down- 
ward, and inward and outward displace- 
ment, which IS accompanied by rotation 
The actual position of the hver and its at- 
tached gall bladder vanes markedly ivith 
the habitus, from the sthenic to the 
asthemc type, changes in body weight, 
presence of ascites, pregnancy, utenne, or 
ovanan tumors, etc It undergoes a similar 
change in position in passing from an 
empty stomach to a full one 

We thus see that the position and mobil- 
ity of the stomach, pylorus, and duodenal 
cap depend on the mobility of the li\ er and, 
likewise, the position of the gall bladder 
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tractabihty, and the redundant mucous mem- 
brane, if rotated, would assume a spiral shape, 
producmg the valves of Heister ” 

We have included this detailed descnp- 
tion of the attachment of the organs in the 
upper right quadrant to show how they ad- 
3 ust themselves to different types of 
habitus, changes in body weight, preg- 
nancy, and various pathological conditions, 
and especially how they adjust themselves 
to a full meal and to active peristalsis of 
the stomach 

In two previous articles we demon- 
strated by films and tracmgs from films, 
how the normal visualized gall bladder 
moved upward and outward from one and 
one-half to two mches after the takmg of a 
sohd meal, and also, how the mtimate con- 
tact of the antrum and cap with the normal 
gall bladder, when the stomach was visual- 
ued, could not help but exert sufficient 
pressure to empty the gall bladder m the 
time and manner m which it is known to 
empty 

MdMaster and Ehnan have sho\vn m 
their work on dogs, mth a tube inserted in 
the gall bladder, that immediately, or as 
they state, practically at once upon givmg 
food, the bile would nse high m the tube 
Boyden describes the “imtial response” as 
follows 

“Perhaps the most striking feature of the 
reaction of the gaU bladder to food is the very 
short latent period of contraction 14 out of 17 
patients showed a marked diminution of vol- 
ume witlim the first two minutes after food 
entered the mouth ” 

We have shown how the pressure of the 
filled stomach and cap, in intimate contact 
with the gall bladdder embedded in the 
liver, exert sufficient pressure to displace it 
upward and outward from one and one- 
half to two inches This is the most logical 
explanation of the effect on the gall bladder 
inuiicdiately on taking food Repeated 
waves of penstalsis cause additional pres- 
sure on the gall bladder We believe these 
arc the mam factors m emptjnng the gall 
bladder 

We have also demonstrated that if this 
mtimate contact of the antrum and cap 


ivith the gall bladder is disturbed by over- 
weight or under-weight, pregnancy, etc , 
the gall bladder will not empty but will 
give nse to symptoms A careful check of 
the patient’s history will show that a large 
percentage of gall bladder symptoms date 
back to changes m body weight The old 
statement of “fair, fat, and forty” is only 
partly true Of course, fat is apt to accu- 
mulate at forty However, the gall bladder 
IS as prone to disease m the asthemc as m 
the sthemc types 

Even when the gall bladder is visualized 
and normal m density at six hours, it is 
almost certam, if its mobihty is limited, 
that IS, if it does not move upward and out- 
ward from one and a half to two mches 
after a fid! meal, that it will not empty m 
24 hours 

Occasionally, after givmg the gall blad- 
der dye test, which we routinely do by the 
mtravenous method, the six-hour film will 
show no sign of a gall-bladder shadow 
After a sohd meal is given, some of these 
gall bladders will be visualized and are 
normal m shape, size, and density, and will 
empty m 24 hours For several years we 
were at a loss to explam this pecuhar condi- 
tion Why should some gall bladders 
visualize after a full meal but not before, 
be normal m density, and empty m a nor- 
mal manner^ Were they di^ased gall 
bladders, and should they be removed^ 
Smee we have been paymg more attention 
to the mobihty of the organs m the upper 
right quadrant, we have reached the con- 
clusion that m this type of gall bladder 
there is a kmkmg of the cystic duct which 
is straightened by the full meal pressing the 
gall bladder upward and outward, as we 
have described above Many roentgenolo- 
gists do not carry the test further if the 
gall bladder does not fill, logically enough 
perhaps, thinking it is foolish to give a meal 
to empty a gall bladder that does not fill 
Furthermore, a sohd meal will push the gall 
bladder farther upward and outward than 
a hquid meal We beheve that a sohd meal 
should always be given, whether the gall 
bladder is ^^suahzed or not A fat meal is 
absolutely unnecessary to produce empty- 
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tractability, and the redvmdant mucous mem- 
brane, if rotated, would assume a spual shape, 
producmg the valves of Heister ” 

We have included this detailed descnp- 
tion of the attachment of the organs m the 
upper right quadrant to show how they ad- 
just themselves to different types of 
habitus, changes in body weight, preg- 
nancy, and vanous pathological conditions, 
and especially how they adjust themselves 
to a full meal and to active peristalsis of 
the stomach 

In two previous articles we demon- 
strated by films and tracmgs from films, 
how the normal visualized gall bladder 
moved upward and outward from one and 
one-half to two mches after the taking of a 
sohd meal, and also, how the mtimate con- 
tact of the antrum and cap with the normal 
gaU bladder, when the stomach was visual- 
ized, could not help but exert sufl&aent 
pressure to empty the gall bladder m the 
time and manner m which it is known to 
empty 

McMaster and Ehnan have shown m 
their work on dogs, wth a tube inserted m 
the gall bladder, that immediately, or as 
they state, practically at oiic& upon givmg 
food, the bile would rise high in the tube 
Boyden describes the “mitial response" as 
follows 

“Perhaps the most stnkmg feature of the 
reaction of the gall bladder to food is the very 
short latent penod of contraction 14 out of 17 
patients showed a marked dimmution of vol- 
ume within the first two rmnutes after food 
entered the mouth ” 

We have shown how the pressure of the 
filled stomach and cap, m mtimate contact 
with the gall bladdder embedded m the 
liver, exert sufficient pressure to displace it 
upward and outward from one and one- 
half to two mches This is the most logical 
explanation of the effect on the gall bladder 
immediately on taking food Repeated 
waves of penstalsis cause additional pres- 
sure on the gall bladder We beheve these 
arc the mam factors m emptying the gall 
bladder 

We have also demonstrated that if this 
mtimate contact of tlie antrum and cap 


with the gall bladder is disturbed by over- 
weight or under-vveight, pregnancy, etc , 
the gall bladder will not empty but wiU 
give nse to symptoms A careful check of 
the patient’s history will show that a large 
percentage of gall bladder symptoms date 
back to changes m body weight The old 
statement of “fair, fat, and forty” is only 
partly true Of course, fat is apt to accu- 
mulate at forty However, the gall bladder 
IS as prone to disease m the asthemc as in 
the sthemc types 

Even when the gall bladder is visuahzed 
and normal m density at six hours, it is 
almost certam, if its mobihty is limited, 
that is, if it does not move upward and out- 
ward from one and a half to two mches 
after a full meal, that it will not empty m 
24 horns 

Occasionally, after givmg the gall blad- 
der dye test, which we routmely do by the 
mtravenous method, the six-hour fihn will 
show no sign of a gaU-bladder shadow 
After a sohd meal is given, some of these 
gall bladders will be visuahzed and are 
normal m shape, size, and density, and will 
empty m 24 hours For several years we 
were at a loss to explam this pecuhar condi- 
tion Why should some gall bladders 
visualize after a full meal but not before, 
be normal m density, and empty m a nor- 
mal manner? Were they diseased gall 
bladders, and should they be removed^ 
Since we have been paying more attention 
to the mobihty of the organs m the upper 
right quadrant, we have reached the con- 
clusion that m this type of gaU bladder 
there is a kinking of the cystic duct which 
IS straightened by the full meal pressmg the 
gall bladder upward and outward, as we 
have described above Many roentgenolo- 
gists do not carry the test further if the 
gall bladder does not fill, logically enough 
perhaps, thinking it is foolish to give a meal 
to empty a gall bladder that does not fill 
Furthermore, a sohd meal will push the gall 
bladder farther upward and outward than 
a hquid meal We behev^e that a sohd meal 
should always be given, whether the gall 
bladder is visualized or not A fat meal is 
absolutely unnecessary to produce empty- 
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‘ Hand atlas of Human Anatomy,” 1923 ) Shows 
tne limited amount of retroperitoneal attachment of the hver This Imnted attach- 
ment gives It free mobility 


mg Of a normal gall bladder, and does not was straightened by the pressure of the 
even simulate normal conditions ■ filled stomach against the hver We have 

Another problem of mobility enters into shown that the hver with its attached gall 
the above tjrpe of cases Why should the bladder, moves upward and outward, and 
gall-bladder shadow be normal m density rotates because of the pressure of a filled 
i mm ediately after eatmg^ (The patient is stomach on the hver Interference ivith 


instructed to eat a normal sohd meal at 
some nearby restaurant, and return at 
once ) In our experience, it takes at least 
three hours for the gaU bladder to concen- 
trate the dye to a normal density 

All physiologists agree that bile is se- 
creted more or less contmuously, but more 
profusely durmg gastnc digestion What 
part does the pressure of the filled stomach 
on the hver, as described above, have on 
the secretion of bile, or on expressing it 
from the small and large bihary ducts and 
even from the hver cells ^ Apparently, m 
the above type of cases, the bile had been 
secreted and concentrated, but did not 
enter the gall bladder until the cystic duct 


'In Rxdiolog\, Vol 25 page 55S we presented films 
of the same mdividual m which barium and buttermdi. 
emptied the gall bladder m 29 mmutes and banum and 
eggs and cream required one hour and fifteen mmutes 
to empt> It 


the mobihty of the liver due to pathological 
conditions m the upper nght quadrant, 
should have airunfavorable action on the 
function of the hver, if the above deduc- 
tions are correct 

Many gall bladders givmg symptoms, if 
not of too long a duration, can be restored 
to normal if the weight is restored to 
normal 

Experiments on pregnant animals have 
shown that the gall bladder will not func- 
tion m many of them, but will function 
normally after dehvery The same is true 
of many pregnant women, if stones have 
not formed because of the failure of the 
gall bladder to empty We believe this im- 
provement IS caused by the restoration of 
normal relations and free mobihty of these 
organs 

Mobility of the Pylorus and Cap — ^Ac- 
cording to Grays ‘Anatomy,” as quoted 
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above, when the stomach is empty, the 
pylorus IS just to the nght of the median 
hne, and when fully distended, it may be 
two or three mches to the right of the 
median Ime One should always check the 
mobihty of the pylorus durmg a fluoro- 
scopic exammation and, if immovable, a 
serious effort should be made to determine 
the cause If the pylorus is always found 
close to the mid-lme m a senes of films of 
the filled stomach, there is usually some 
pathology m this region to account for it, 
such as adhesions, cholecystitis, ulcers, etc 
In films and under the fluoroscope, under 
normal conditions of mobihty, the de- 
scending portion of the duodenum drops 
vertically We often see the descendmg 
portion pulled to the nght The probable 
explanation of this is, that m inflammatory 
conditions m this area, the stomach will not 
tolerate food, and consequently, the cap is 
immobdized by adhesions m the empty 
position close to the nud-hne This gives 
the effect of the descending portion bemg 
pulled to the nght, when, m reahty, the 
cap IS held to the left close to the mid-lme 

THE PART PLAYED BY MOBILITY IN PERIS- 
TALSIS OF THE STOMACH AND DUODENAL 
CAP 

Alvarez states 

“Another characteristic of smooth muscle in 
hollow organs is its responsiveness to tension 
Most of the motor activities of the stomach and 
bowel are brought about and regulated largely 
by tlie mtemal pressure due to the presence of 
food or gas Camion has shown that the 
rhytlimic segmentation m the small intesUne 
IS due simply to the fact tliat those muscle 
fibers which are stretched tend to contract, 
Iheir contraction increases the pressure m 
neighbonng segments, and so the process goes 
on Cannon has slimvn also that the waves in 
tlie stomacli tend to appear at those places 
where the internal pressure balances tlie local 
tone of tlie muscle 

"In tlie human stomach, waves appear about 
once m twenty seconds Carefully taken senal 
plates reveal the fact tliat these waves begin 
near the cardia They tra\ el as shallow npples 
until either proper pressure conditions or the 
prestaice of the peculiar antral muscle causes 
tlieiii to break into deep waves Ordinarily we 
se-e oiil\ one or two waves at a time, but in the 


presence of a diseased gall bladder or an ul- 
cerated duodenum the stomach often gets so 
irritable that four or five deep waves course 
over it at one time Reverse waves are seen 
only under pathological conditions Durmg 
the first stages of starvation there appear the 
powerful, so-caUed hxmger contractions ” 

Alvarez also states 

"The gastnc waves do not cross the pylorus, 
so far as we can see ” 

Cannon ongmally advocated the theory 
that the opemng and closmg of the pylonc 
sphmcter was under acid control How- 
ever, this theory will not account for the 
emptymg of the stomach m the absence of 
hydrochlonc acid, as m achylia gastnca, 
and has been discarded 

Cole descnbes the motor phenomena of 
the stomach, pylorus, and cap as follows 

“The gastnc motor phenomenon is complex 
rather than simple and is composed of the pro- 
gression of the penstaltic waves pyloruswards 
and a systole and diastole, and it may be con- 
sidered m the form of a cycle similar to the 
cardiac cycle The stomach assumes a senes of 
shapes and eventually assumes the same shape 
that it was approximately fifteen or twenty 
seconds earlier This is referred to as a gastnc 
cycle Dunng the systole of each gastnc 

cycle, when the pressure against the proximal 
surface of the pylonc valve is greatest, the 
pylonc sphincter is partly opened, either 
actively or passively, and the chyme is pro- 
pelled into the reservoir cap, and dunng the 
stage of diastole when the gastnc pressure is 
dimmished the sphmcter may be closed to pre- 
vent the chyme from falling back into the 
stomach 

“The duodenum is replenished from the re- 
serv'oir cap where the finishing touch of proteid 
digestion is applied to a small amount of 
chyme The cap is evacuated by a broad pens- 
taltic wave, independent of the gastnc pens- 
talsis, which forces the chyme through the duo- 
denum in ‘finger-like masses ’ ’’ 

Wheelon and Thomas state 

"Such observations definitely establish tlie 
antrum as an organ of special motility, tlie pur- 
pose of whicli is to mix the ingesta and bnng it 
into contact witli the gastnc juices, and to 
propel the semidigested clijane onward into the 
duodenum Some time before tlie antrum 
enters upon its held contraction the sphincter 
begins to rapidlj contract and reaches its 
maximum, usually at a time of marked relaxa- 
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Pis' 4 (Spaltebolz, Werner ‘ Hand atlas of Human Anatomy,” 1923 ) Shows 
the lumted amount of retroperitoneal attachment of the hver This limited attach- 
ment gives It free mobility 


mg of a normal gall bladder, and does not was straightened by the pressure of the 
even simulate normal conditions * filled stomach against the hver We have 

Another problem of mobility enters mto shown that the hver with its attached gall 
the above type of cases Why should the bladder, moves upward and outward, and 
gall-bladder shadow be normal m density rotates because of the pressure of a filled 
immediately after eating^ (The patient is stomach on the hver Interference with 
instructed to eat a normal sohd meal at the mobihty of the hver due to pathological 
some nearby restaurant, and return at conditions m the upper nght quadrant, 
once ) In our experience, it takes at least should have arr unfavorable action on the 
three hours for the gall bladder to concen- fimction of the hver, if the above deduc- 
trate the dye to a normal density tions are correct 

All physiologists agree that bile is se- Many gall bladders givmg symptoms, if 
creted more or less contmuously, but more not of too long a duration, can be restored 
profusely durmg gastnc digestion What to normal if the weight is restored to 
part does the pressure of the filled stomach normal 

on the hver, as described above, have on Experiments on pregnant animals have 
the secretion of bile, or on expressing it shown that the gall bladder will not func- 
from the small and large bihary ducts and tion m many of them, but inll function 
even from the hver cells ^ Apparently, in normally after dehvery The same is true 
the above type of cases, the bile had been of many pregnant ivomen, if stones have 
secreted and concentrated, but did not not formed because of the failure of the 
enter the gall bladder until the cystic duct gall bladder to empty We beheve this im- 

proiement is caused by the restoration of 

>In Rxdiologv, Vol 25 page 5oS we presented films normal relations and free mobihty of these 
of the same mdividual m which banum and butterrailL organs 

emptied the gall bladder in 29 minutes and banum imd Mobility of the PyloTllS and Cap — ^Ac- 
eggs and cream required one hour and hfteen minu es j-q Gray S ‘Anatomy/* as quoted 

to eniptj it 
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(duodenal cap) When a wave in an intense 
phase reaches the pylonc antrum, the sphincter 
relaxes before it, and as the pressure m the an- 
trum IS high, its contents escape into the duo- 
denum The contraction wave then involves 
the sphincter and closes it ” 

In 1911, Cole concluded that pathology 
in the upper nght quadrant had its effect 
on penstalsis He states 

“They do, however, represent various types 
of gastric penstalsis m stomachs that show no 
radiographic evidence of a pathological lesion 
in or around the stomach or duodenum, and are, 
therefore, called ‘unobstructed,’ m contra- 
distmction to those m which the penstaltic 
contraction or wave is obstructed by early car- 
cmoma, ulcers, or adhesions from gall-bladder 
infection " 

Luckhardt, Phillips, and Carlson state 

“Fluoroscopic ex ami nation of the stomach of 
man while recordmg simultaneously graplu- 
cally the motor activity of the stomach shows 
that the pylorus opens for the ejection of 
chyme with amval at the pylorus of powerful 
advancing nngs of constnction aided possibly 
by a general increase m tone of the stomach 
musculature as a whole ’’ 

Cole, in discussing adhesions, states 

“The manner m which the cap hes between 
the gall bladder on the nght and the common 
duct on tile left, and the fact that shght ad- 
hesions prevent its normal dilatation, must al- 
ways be borne m mmd 

“Adhesions are caused by gastnc or duo- 
denal ulcer, or gall-bladder infection, with or 
without calculi, in a large percentage of cases, 
and therefore they generally indicate that one 
of these conditions is present or has existed 
From the location and character of the ad- 
hesions one can sometimes tell which of these 
conditions has caused them ’’ 

Lack of expansion of the antrum is often 
seen in gall-bladder disease George and 
Leonard state 

“There is, however, one type of spasm that 
m our expenence is so commonly assoaated 
with gall-bladder disease that we have come to 
consider it when present as fairly rehable e\a- 
deiicc Ihis type of spasm affects the antrum 
of the stomach Usually tlie distal third of the 
stomach becomes uniformly contracted, pro- 
ducing a tubular outline an inch or so m di- 
ameter, Uie proximal two thuds maintaining 
Its normal diuneter " 



Fig 6 (Spalteholz, Werner Hand-atlas of 
Human Anatomy, ’ 1923 ) Shows the convolu- 
tions of the cystic duct When the gall bladder 
moves upward and outward from 1 5 to 2 mches 
after a full meal, by straightenmg of the convolu- 
tions the duct permits this range of motion 

Carman stated 

“Spasms of the gastnc musculature occur 
frequently in association with cholehthiasis, 
cholecystitis and pencholecystitis — so fre- 
quently that the gall bladder should be sus- 
pected first of all whenever spastic eccentnci- 
ties of the stomach are noted The spasmodic 
mamfestations in the stomach may be shght or 
extensive, ranging from a transient mcisura or 
a temporary hour-glass to a regional spasm 
with considerable deformity An especially 
stnking type of the latter is that m which the 
enhre pars pylonca is contracted to a narrow, 
stiffened, sometimes palpable, tube ” 

From the above review of gastnc pens- 
talsis, it IS evident that distention rvill pro- 
duce contraction Contraction of a seg- 
ment produces distention in the succeeding 
segment, followed by its automatic con- 
traction When this wave reaches the 
pylorus, it distends the muscles entenng 
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Fig 6 (Spalteholz, Werner Hand atlas of Human Anatomy,” 1923 ) Shows 
the relation of the antrum to the gall bladder and cystic duct Pressure of a full 
meal pushes the gall bladder upward and outward from 1 6 to 2 mches, and straightens 
the cystic duct beside eiertmg direct pressure upon the contents of the gall bladder 


tion of the antnim The sphincter then relaxes 
and remains qmet until a second positive phase 
IS well initiated m the antrum Hence, the 
sphincter is open durmg the greater part of the 
antral contraction and actively closed while 
the antrum is relaxmg ” 

They further state 

“Our results, along with those of Cole and 
Luckhardt, Philhps, and Carlson, demonstrate 
that the activities of the pylonc sphmcter, at 
least m great part, are dependent upon the 
activities of the antrum That is, the impulse 
to contract m the antrum during digestive pro- 
cesses is propagated into the sphincter, thereby 
causmg it to contract at a time of relaxation of 
the antrum and to relax because of the amval 
of a wave of relaxation over the antrum 
Such conditions indirectly lead to the conclusion 
that acid if it acts to regulate the 'pylorus' must 
also act in a similar way upon the antrum and 
stomach as a whole, for, as shown above, motil- 
ity of the antrum determmed motility of the 
sphmcter ” 


“The wave as it travels along exhibits every 
two to three seconds the rhythmic fluctuations 
in mtensity common to most plain muscle con- 
tractions, and when a wave at a phase of in- 
crease reaches a point about one inch from the 
pylonc canal it is so marked that part of the 
pylonc antrum becomes almost completely 
separated from the rest of the stomach The 
part thus cut off then dimmishes m size in 
every direction, part of its contents being 
forced through the pylonc canal, while the re- 
mainder escapes back as an axial reflux stream 
into the stomach The waves recur at regular 
intervals of Gf teen to twenty seconds, and three 
or four are present simultaneously They con- 
tmue without cessation until the stomach is 
empty — from one to four hours after the meal, 
accordmg to its bulk and composition 

“It has indeed been thought that the acidit> 
of the gastne contents exercises a direct inhibi- 
tory action on the pylonc sphincter, but recent 
work has shown that this is not the case It 
appears more likely that the onward passage of 
gastne contents depends on two factors, first, 
the relaxation of the pylonc sphincter, and 
second, the relatixe pressures m the pjlonc 
antrum and the first part of the duodenum 


Starling states 
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the mobility and dilatation of the antnim, 
thus inhibiting penstalsis 

Normal penstalsis m the antral portion 
of the stomach consists of vigorous waves, 
of contraction and dilatation, both of which 
are essential to penstalsis The wave is 
started by over-stretchmg The contrac- 
tion of a segment causes the succeedmg por- 
tion to expand, which automatically con- 
tracts because it has been stretched This 
is accompamed by a marked displacement 
of the antrum and pylorus to the nght, 
which requires considerable range of mo- 
tion or mobihty It is the inherent nature 
of an involuntary muscle that stretchmg 
and expansion are necessary before it can 
contract Thus, anything mterfermg with 
Its expansion and mobihty will inhibit 
penstalsis Vigorous contractions of the 
antrum are necessary to overcome the 
pyloric sphincter, and any inhibition of 
gastnc penstalsis will delay emptying of 
the stomach, even though there is no orgamc 
narrowing of the pylonc sphincter 

Distention of the cap is, hkewise, neces- 
sary to imtiate penstalsis m the duodenum, 
and free mobility is necessary for its proper 
function 

Alvarez says 

"The duodenal cap tends to remain filled 
during the early stages of digestion This may 
be due to the low rhythmiaty of the muscle m 
that region, to its thinness and weakness (m 
man), to its firm attachment to the mucous 
membrane, and perhaps to the peculiar festoon- 
hke arrangement of the fibers ” 

May we suggest a probable explanation 
as to why the cap tends to remain fulP It 
requires a certain amount of distention to 
initiate a peristaltic wave It requires 
several gastnc penstaltic waxes to distend 
the cap sufficiently, so that it ivill imtiate a 
penstaltic wave When this occurs, the 
cap IS evacuated at once Of necessity the 
cap would be filled, or partly filled, the 
major portion of the time, as it empties 
quickly and fills slowly 

CONCLUSION 

We have shown how the suspension of 
the stomach and duodenal cap to the h\er. 


and the attachment of the liver by its pos- 
tenor and inner border to the diaphragm, 
permit the marked mobility of these organs 
which IS so necessary for their proper func- 
tiomng We have shown how limitation of 
this mobihty interferes ivith the function of 
the liver, gall bladder, bihary duct system, 
stomach, and duodenum 
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Fig 7 (Kaestle, C , Rieder, BL, and Rosenthal 
PhilJ Arch Roentgen Ray, 1911, IS, 3 ) Shows 
the range of motion of the stomaidi and particu- 
larly the antrum, during peristalsis Any limita- 
tion of this mobility mterferes with normal pens- 
talsis and emptying of the stomach 


into it, allowing some food to pass, and 
after distention, it automatically contracts 
the same as the other segments of the 
stomach Peristaltic waves are not trans- 
mitted from the stomach to the duodenum 
Consequently, new peristaltic waves arise 
in the cap by the same method When 
sufficient food has passed through the 
pylorus mto the cap to produce distention 
or dilatabon, penstaltic waves will be origi- 
nated there Stretchmg, due to distention 
of the smooth muscle, is a fundamental 
part of penstalsis, and requires consider- 
able freedom of motion along the axis of 
transmission In the antrum the waves are 
especially deep, and all roentgenologists 
have observed the normal antrum bulge 
and swmg to the nght durmg active peris- 
talsis Freedom of motion and room for 
expansion are necessary for active peris- 
talsis Too httle attention has been paid 
to the inhibition of gastnc peristalsis due 
to immobihty m this region 

Gastric Retention —David M Beckman, 


, m summanzmg gastnc retention in cases 
^ operated on at the Mayo Clinic in 1922, 
1 says that, m 582 patients operated on for 
duodenal ulcer, gastnc retention was pres 
ent m 93 cases (16 per cent), and m 97 
; cases operated on for gastnc ulcer, gastnc 
retention was present m 22 (22 6 per cent) 
In the 115 cases of gastnc retention, actual 
narrowmg or obstruction of the pylonc 
rmg was demonstrated at operation in only 
j 22 7 per cent of the gastnc ulcers and 46 
i per cent of the duodenal ulcers 

Eusterman and Balfour report m 778 
! surgically verified cases of duodenal ulcer 
; at the Mayo Chmc, gastnc retention or 
' pylonc obstruction was recorded in 20 per 
cent In 324 cases of chrome bemgn gas- 
* tnc ulcer, retention was noted in 29 per 
' cent In 35 per cent of the cases m which 
} the site was defimtely recorded by the 
surgeon, the gastnc ulcer was remote from 
the pylorus 

In our expenence, gastnc retention of 
from one-third to one-fourth is a very 
common comphcation of gall-bladder dis- 
ease In a great many cases, even though 
there is no gastnc retention of food, there 
IS a scattermg of the meal through the jeju- 
num and proximal loops of the ileum, 
showmg a defimte delay m leavmg the 
stomach Gall-bladder disease definitely 
inhibits penstalsis as is seen by the long, 
narrow antrum and lack of dilatation of the 
antrum, so long noted by roentgenologists 
m many cases of advanced gall-bladder 
disease 

We have shown m previous articles that, 
if the gall bladder does not move upward 
and outward from one and one-half to two 
mches after a full meal of solid food, the 
gall bladder ivill not empty m twenty-four 
hours, and vice versa, if it does have the 
above mobihty, it will empty normally 
We have seen several cases of gastric re- 
tention foUowmg cholecystectomy that 
were not present before operation We 
have also seen other cases of gastnc reten- 
tion, vvnth adhesions to the antrum, which 
did not cause any narrowmg of the antrum 
We beheve many adhesions cause delay in 
emptying the stomach, by interfering with 
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this IS not proof of the fact that all bile is 
evacuated by this means 

Failure of the gall bladder to function 
properly with changes of weight m preg- 
nancy, while it IS common, is not an ab- 
solutely constant findmg, and I think that - 
we cannot attnbute all of the bihary tract 
difficulties which these patients have to the 
mcrease of weight in the pregnancy, and, 
therefore, to mechamcal factors 

There are some questions which I think 
can be raised concemmg this mechamcal 
theory as an all-mclusive one For ex- 
ample, the cases of gastro-enterostomy 
m which pylonc stenosis is present and m 
which the food does not enter — at least 
does not distend — the pylonc antrum Cer- 
tamly all of these cases do not show bihary 
tract pathology As a matter of fact, I 
recently have seen one m which the dye test 
showed perfectly normal visualization of 
the gall bladder and normal emptying and 
yet no part of the meal m the upper part 
of the mtestinal tract approached the gall 
bladder 

I feel, therefore, that while these me- 
chamcal factors which Dr Newcomer has 
descnbed are very valuable factors and 
probably are the missmg link that we have 
been looking for, stdl we must take into 
considerahon all other factors with regard 
to the emptying of the gall bladder 

Dr Nathan B Ndwcomer (closing) 

I wish to thank Dr Bell for his discussion 

In regard to the musculature of the gall 
bladder, it is very ineffectual The gall 
bladder will empty with or without inner- 
vation m the presence of food The mam 
thing that stands out in emptying of the gall 
bladder is its emptying when food is taken 


A fat meal is unnecessary m emptying the 
gall bladder 

Several authorities have shown that 
this does not occur slowly, the major re- 
sponse occurs at once, withm a minute or 
two, and I have tried to show you what 
happens m the mechamcal relations of the 
gall bladder and stomach durmg that 
minute or two 

Immediately upon filhng the stomach, 
it moves over to the nght and up It 
pushes the gall bladder up and to the right 
about two mches There is an mtimate 
contact between the antrum and cap, and 
the gall bladder, causmg local external 
pressiue on the gall bladder If I had had 
tune to show my shdes, I would have shown 
that a normal gall bladder will be con- 
tacted by the antrum and cap 

This first rise m pressure, that McMaster 
and Ehnan describe, occurs immediately 
when the gaU bladder is pressed upon by 
the filled stomach, mcludmg the antrum 
and cap The imtial response occurs m 
two mmutes, and this is what happens 
durmg that two rmnutes The stomach 
pushes firmly against the gall bladder and 
cap and subsequently peristalsis mcreases 
this pressure I do not claun this is the 
only factor m emptymg In the cases of 
gastro-enterostomy and gastrectomy, it 
is very questionable whether the gaU blad- 
der will stay normal over a penod of time 
because of the alteration m the relations 
of these organs foUowmg the operation 
Several authonties have shown that the 
greatest response to food m the stomach 
occurs within a mmute or two after food 
has entered the stomach, and we have 
shown what mechamcal changes occur m 
the relations of the stomach m that tune 
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DISCUSSION 

Dr Alfred L L Bell (Brooklyn, 
N Y ) Dr Newcomer has covered veiy 
thoroughly m his paper all of the mechani- 
cal aspects of mobihty and motihty m gall- 
bladder function 

I thmk we are all dissatisfied with the 
present theones with regard to biliary tract 
function, particularly with regard to gall 
bladder emptymg, and anything which will 
serve to clear up the doubts which we have 
had concemmg these theones helps con- 
siderably 

Dr Newcomer has stressed one factor 
which is a very valuable one However, I 
feel that we cannot exclude all other possi- 
bihties with regard to gall-bladder empty- 
ing m favor of the mechanical theory 

We know, for instance, that the gall blad- 
der has a very complete musculature and 
that this musculature is properly inner- 
vated We know that under certain cir- 
cumstances, at least, this musculature 
seems madequate to produce proper emp- 
tying, and we know that emptymg does 
take place, or at least intra-cohcystic pres- 
sure mcreases, e.\penmentally, after inges- 
tion of a meal even when all nerves to the 
gall bladder have been severed 

We are all dissatisfied, I think, with the 
absorption theoiy of gall-bladder empty- 
ing, that IS, that bile is absorbed only from 
the gall bladder and is not emptied at all by 
the cystic duct Bile salts have been found 
in the vessels from the gall bladder but 




1 ig 1 Stciwu through the gu-itunal cpithtliuui ot a llirt-C da^-old chick embrjo 
irradiated with 550 r at dO hours incubatioii Note the presence of transitioual 
genu cell stages and the absence of fully formed germ cells ( X 950) 

I ig 2 SecUon through the germinal epithelium of a three day -old chick embryo 
irradiated with bOO r at 22 houis incubation Note the presence of both transitional 
stages and fully fomie-d germ cells (X 950) 

1 Ig J Section through the gertuuial e-pithelium of a tlirce day old chick embiyo 
Irradiated with 550 r at 20 hours incubation Note giant germ cells (X 950) 

,1. section through a icstis of a si\ da\ -old chick embryo irradiated 

with Ii0(> r at IS hours mcubalton Note germinal epithelium with fully formed 
germ cells and le-stis cords (X 120) 

I nnm 1 f ‘ epuhehum of the same testis as shown in 

1 i^re 1 (X 9o0) Note fully formed germ cells and transitional stages 

l ig 0 Tr.uis\erse se-ction through the oiary of a s«-day old chick einbrio ir- 
( xldif) ’■ ‘ fonn^ germ cells at a and b 





AN ATTEMPT TO CASTRATE THE CHICK EMBRYO WITH XRAYS 

By J M ESSENBERG, Ph D , Oncago 
From the Department of Anatomy, Loyola Umversity School of Medicme 


INTRODUCTION 

T he theory of early germ cell segrega- 
tion m a nim als was advanced by Nuss- 
baum, m 1880 Swift (7) contended 
that the primordial germ cells in the chick 
embryo arise extra-embryonally durmg the 
pnrmtive streak stage from an area known 
as the germmal crescent The large en- 
todermal ceUs enter the adjacent mesoderm 
and pass to the gonadal region As such, 
they enter the germmal epithehum and be- 
come the defimtive germ cells of the chick 
embryo Benoit (1) attempted to destroy 
the germmal crescent by ultra-violet ir- 
radiation Chick embryos from 18 to 24 
hours old were irradiated for from 10 to 15 
mmutes and then allowed to mcubate for 
about two days Histologic examination 
revealed that there were no germ cells m 
the gonadal region Essenberg and Gar- 
wacki (4) reported the findmg of transi- 
tional stages m germ cells, mdicatmg that 
germ cells onginate from the peritoneal 
epithehum m the chick embryo These 
conflictmg data mduced the present writer 
to undertake the study of the effect of 
x-rays on the germmal crescent 

MATERIALS AND METHODS 

Eggs of white and broiva leghorn chickens 
were used for this experiment They were 
irradiated at 16, IS, 20, 22, and 24 hours of 
mcubation, each group bemg treated with 
400, 500, and 600 umts of x-rays After 
irradiation the eggs were permitted to m- 
cubate at the ages of two, three, and six 
days The material was fixed m Bourn’s 
fluid, embedded m paraffin, and sectioned 
from 6 to S nucrons in thickness Heiden- 
ham’s iron hematoxylm was used for 
stammg 

The x-ray maclune ' used was mechamcally 

I “Type C" model made by the Standard X ray 
Company, Chicago 


rectified and provided ivith a Landauer 
roentgenometer A umversal Coolidge 
therapy tube was used The set-up of the 
machme for the entire experiment was as 
follows The kilovolt meter was set at 96, 
which dehvered 112 peak kilovolts as meas- 
ured by the sphere gap , the focal distance 
was 10 mches, the filter was equivalent to 
4 mm alurmnum, the roentgenometer was 
kept at 3 2 microamperes, which, by cal- 
culation, gave 0 6 r per second The de- 
sired r, or dosage, was obtamed by varying 
the time of exposure 
A specially designed irradiation box (4), 
was used for this experiment In it was in- 
corporated a portable mcubator, a candler, 
and a scattered-ray absorber 

RESULTS 

Enibryos Two Days Old — In this group 
are mcluded embryos from 24 to 32 hours 
after irradiation Specimens treated ivith 
lethal doses of x-rays show advanced cellu- 
lar decomposition Embryos, having re- 
ceived non-lethal dosages, show delimte 
signs of recovery, mitosis takes place, and 
cells assume a more normal appearance, al- 
though pycnotic and degeneratmg cells are 
numerous Unmistakable pnmordial germ 
cells have not been identified in irradiated 
chick embryos In this stage of develop- 
ment the lateral wmgs of the splanchnic 
mesoderm have not fused to form the dorsal 
mesentery, yet there is a defimte indication 
of formation of gemunal epithelium 

Chick Embryos Three Days Old — Em- 
bryos irradiated ivith lethal doses are in 
advanced stages of degeneration Em- 
bryos treated to non-lethal dosage may be 
(headed into two classes one that presents 
various degrees of malformation, and the 
other in which the embryos are, to all ap- 
pearances, normally formed The ab- 
normalities may be of eanous kinds from 
the lack of a digit to the lack of whole parts 
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Fig 7 Secuott through the gemunal epithelium of the same ovary as shoiva m 
Figure 0 { X 950) Note fully formed germ cell aud transitional stages 

Fig 8 Transverse section through the gonadal region of six da> -old chick embryo 
havmg received a lethal dose of x rays Note testis ( X 20) 

Fig 9 The same section as shown m Figure 8 with testis (X 100) Note ratified 
tissues 

Fig 10 The same section as shown m Figure 8 {X 950) Note fully formed 
gcmi cells and transitional stages 


no direct relation to the formation of defim- 
tive germ cells in the chick embryo These 
originate de iiolO from cells of the peritoneal 
epithelium It is also believed that the 
abo\e facts explain Benoit’s findings His 
chick embryos were too young, about 50 to 
72 hours to find fully fonned genn cells, 
and his material was probably not suf- 
fieientlv ibundant to detect the difference 

summary and conclbsioxs 

file eggs of domestic hens were x-rayed 
at the pnmitue streak stage of develop- 
ment with UK), 500, and 000 r aud allowed 
to lucubite at the ages of two, three, and 
MX d ns The findings are as follows 


(1) With the set-up of the x-ray machine 
used in this experiment and the embryos 
between 16 and 24 hours of age, 600 r is 
lethal to about 96 per cent of all embryos 
irradiated 

(2) Jilost of the embryos irradiated with 
a lethal dose die shortly after irradiation, 
some suriTve for several days 

(I) Embryos irradiated with a non- 
letlial dose show defimte signs of ^cco^erv 
24 hours after treatment 

(4) In embryos three days of age, the 
germinal epithchum is in formation Fully 
formed genn cells are seldom found, in- 
tennediate steps are numerous 

(3) With the exception of a slight reduc- 
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of the body (2) In the normally formed 
chick embryos, the germmal epithehum is 
m the process of formation Early stages 
of germ ceU transformation from peritoneal 
epithehiun have been found m all speci- 
mens studied (Fig 1) However, whether 
fully formed or precocious, germ cells are 
seldom found m three-day-old chick em- 
bryos They may be found m a few places 
of the gonad, as shown in Figure 2, but 
there are embryos m which none are found 
Occasionally, unusually large germ cells, 
from three to four tunes the normal size, 
are encovmtered (Fig 3) These have the 
appearance of precoaous oocytes, they 
have not been observed m normal matenal 
at this early stage of development and are 
probably the result of the \-rays 

A Stx-day-old Embryo having Received a 
Non-letJial Dose — The gonads at this stage 
of development do not appear to differ 
from the non-irradiated ones except in size 
On the average, the treated are slightly 
smaller than the non-treated gonads (Figs 
4 and 6) The germmal epithehum is thick 
and contains not only fully formed germ 
cells, but all the mtermediate stages as 
well (Figs 5 and 7) The medulla is com- 
posed of cords m which lumina have already 
formed (Fig 4), and m which all the ceU 
types, mcludmg fuUy formed germ cells, 
are found (Figs 6 and 7) 

A Six-day-old Embryo having Received a 
Lethal Dose — ^This specimen was ahve 
when the sheU was opened but presented 
marked malformations , it was more like a 
lump of ranfied tissue than a chick embryo 
In sections, some organs, such as the neural 
tube, mesonephros, and the gonads, could 
be readily identified (Fig 8) In the go- 
nads, undoubtedly the testes, the germmal 
epithehum, and the testis cords can be 
recognized, but the tissues are far from 
bemg normal In both places the cells are 
few and far apart (Fig 9) However, un- 
mistakable germ cells occur in both ger- 
minal epithelium and testis cords Among 
these are fuUy formed germ cells as well as 
the transition stages (Fig 10) 


DISCUSSION 

From former work (2), it is known that, 
with the present set-up of the vray ma- 
chme and age of the matenal, bOO r is 
lethal to about 96 per cent of all chick 
embryos irradiated Most of these die a 
few hours after exposure to x-rays, but 
some will survive for several days, and a 
few will hatch with or without apparent de- 
formities The factors mvolved in the pro- 
duction of this wide vanabon m results 
must, for the present, be explained only on 
general prmaples The quahty and quan- 
tity of the x-rays is not without variation 
no matter how accurately the machine is 
set (Packard, 6) This, however, appears 
to be of mmor importance because the eggs 
were irradiated m triplets and, as a rule, the 
development of each was different It is 
clear that hereditary and environmental 
factors pnor to laymg play the major r61e 
The pnnaple of Bergome and Tnbondeau 
that the more embryonal or undifferen- 
tiated the type of cell, the greater is its 
radiosensitvity, is weU established The 
chick embryos were irradiated when the 
primordial germ cells were sphttmg off 
from the germ waU entoderm and under- 
gomg their early differentiation They 
were cytogenetically younger and less dif- 
ferentiated than those of the primitive 
ectoderm, entoderm, and mesoderm, and, 
therefore, should have been destroyed first 
This mdeed must have happened for none 
could be identified m the x-rayed chick 
embryos It is thought sigmficant that 
defimtive germ cells occur m specimens 
irradiated with lethal doses 

Germ cells were present in all irradiated 
embryos of sl\ days’ mcubation , they may 
be found m younger embryos but only in a 
few specimens and then m not xery large 
numbers This may be due to the fact 
that m the early stages the x-rayed em- 
bryos lag behmd the normals in dev^elop- 
ment The germinal epithelium is well 
advanced m a three-day' chick embryo and 
when intermediate ceil stages arc abundant 
These facts lend support to the contenton 
that the cells of the germinal crescent have 
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III THE ACTION OF FORMALDEHYDE ON PROTEINS 
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|]]|T HAS long been known that formalde- 
hyde produces very marked changes m 
the properties of protems, prmapally 
that of hardemng, but no explanation has 
been found as to the nature of the reaction 
Of course, one would expect formaldehyde 
to attack first the free ammo groups, and if 
further reaction takes place, it would have 
to attack the amide hnkage, probably 
bridging across from one protein chain to 
another This would tie the chains very 
tightly together and would account for the 
relatively large increase m weight when 
protems are treated with formaldehyde, 
and also would probably make the protein 
harder 

When dry gelatm was treated with 
formalin, it became very gelatinous When 
this was left to dry m air, it became quite 
tough and finally dried quite hard Dry 
gelatin gives an x-ray diffraction pattern 
which is very sinular to that of air-dried egg 
albumm, but after treating with formalde- 
hyde the pattern has been greatly changed, 
as shown in Figpire 1 About five hours 
are required to obtain a fair pattern of the 
air-dned protein, while the pnncipal spacing 
shown m the formaldehyde-treated protein 
will appear in one-half hour The outstand- 
ing tiling about this pattern is the strong 
nng representing an interplanar spaang of 

30 Au 

The fact that the 3 9 A U spacmg gives 
such a strong interference shows that the 
treatment of a protein with formaldehyde 
causes a much more regular alignment of 
the polypeptide chains The spaemgs m 
A U appearing on this pattern are as fol- 
lows ‘ 12 i w', G 07 w, 4 70 w, 5 0 m, beta, 
3 0 Xb, 2 bl xw' beta, 2 70 w and 2 G bs 
The two strong interferences at 3 0 and 2 G 

* Imcn"iitn.s are iiulicaud by u, wiaL, m, medium, 
'3,'erj strong sw \ir> wxaL s strong 


appear on the diffraction patterns of all of 
the proteins attacked by formaldehyde, 
such as egg albumm and hemoglobm The 
fibrous proteins — hair, silk, tendon, and 
feathers — when soaked m formaldehyde 
give exactly the same diffraction patterns 
as before treatment, but if they are first 
swollen and then treated with formalde- 
hyde xvhile m that condition, they give the 
same strong rings as gelatm, although these 
may be fibered 

Zem, a prolamme, is msoluble m water 
and IS not strongly attacked by formalde- 
hyde as can be seen m Figure 3, although 
the 3 9 rmg does appear The two pro- 
tein nngs also show very plainly The 
zem is more readily attacked if it is swollen 
in 50 per cent alcohol before treatmg with 
formahn Swellmg with 50 per cent alco- 
hol and then drying does not change the 
pattern of the protein (Fig 2), but the 
treatment of the swollen zem ivith formahn 
mcreases the intensity of the 3 9 A U rmg 
and also bangs out the 2 6 A U nng which 
is not visible m the pattern obtamed by 
treatmg dry zem with formahn (Fig 4) 

In the study of the action of formalde- 
hyde on fibrous protems, the followmg 
substances were used hair, silk, feathers, 
and tendon All were extracted ivith ether 
to remox^e hpoid substances which would 
prex^ent the penetration of the formalm 
solution The specimen-to-film distance 
was 5 cm for tendon and feathers, and 3 
cm for hair and silk The x-rays used 
were from a copper target and were filtered 
through nickel foil In every case, the 
x-ray beam was transmitted perpendicu- 
larly to the fiber axis Treatment of the 
dry fibers with formalm does not change 
the x-ray pattern 

Dry, ether-extracted tendon swells verx 
readilv m both 0 1 N and N potassium hy- 
]57 
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tion in size, the gonads of sL\-day-old em- 
bryos irradiated with a non-lethal dose 
appear to be normal The germinal epi- 
thehum is developed, fully formed germ 
cells as well as the mtermediate stages are 
abundant 

(6) In a six-day-old embryo, havmg re- 
ceived a lethal dose, marked cellular de- 
struction has occurred m all organs, m- 
cludmg the gonads, yet unmistakable germ 
cells are present 

(7) The migratory entodermal cells or 
primordial germ cells of other authors have 
not been identified m irradiated mate- 
rial 

(8) The present matenal supports the 
conception that the cells of the germinal 
crescent have no direct relation to the 
formation of the defimtive germ ceUs m 
the chick embryo 


(9) The ongm of defimtive germ cells 
from the pentoneal epithehum is supported 
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c 1 ^ onni^ar on the diffraction patterns of all of 
|T HAS long been known that fo^alde^ attacked by formaldehyde, 

hyde produces very marked changes m to ^ albumm and hemoglobm The 
the properties of protems, pnncipally ^ "®f^t^,„s_hair, silk, tendon, and 

that of hardemng. but no expiration h^ feathers— when soaked m formaldehyde 

been found as to the nature of the _ exactly the same diffraction patterns 

Of course, one would expect formalde y treatment, but if they are first 

to attack first the free ammo groups, an u ^nd then treated with formalde- 

further reaction takes place, it would h^e ..edition, they give the 

to attack the amide linkar* ^ sLie strong rmgs as gelatm, although these 

bndging across from one protein Cham to 

another This would tie the cha^ vwy ^ prolamme, is msoluble m water 

Pghtly together and would account o strongly attacked by formalde- 

relaUvely large hyde as can be seen m Figure 3, although 

protems are treated with formaldehyd , y , 

and also would probably make the protein 

harder , 

When dry gelatm was treated wth 

formalin, it became very gelatmous When 
this was left to dry m air, it became quite 
tough and finally dried quite hard Dry 
gelatm gives an x-ray diffraction pattern 
which IS very similar to that of air-dned egg 


the 3 9 ring does appear The two pro- 
tem rmgs also show very plainly The 
zem IS more readily attacked if it is swollen 
in 50 per cent alcohol before treating wth 
formalin Swellmg with 50 per cent alc^ 
hoi and then drying does not change the 
pattern of the protein (Fig 2), but the 
treatment of the swollen zem mth formalin 

■ ' “ 9 A U nng 


which IS very similar to that oi && increases the intensity of the 3 

albumin, but after treatmg with foiro - bangs out the 2 6 A U nng which 

hyde thepattemhasbeen ^eatly change , ^sible in the pattern obtained by 

as shown m Figure 1 About five hou formalin (FiS d) 


— . Figure 

are required to obtam a fair pattern of the 
air-dned protein, while the prmcipal spacing 
shown in the formaldehyde-treated protem 
will appear in one-half hour The outstand- 
ing thing about this pattern is the strong 


treatmg dry zem with formalin (.Fig dj 
In the study of the action of formalde- 
hyde on fibrous protems, the followmg 
substances were used hair, silk, feathers, 
and tendon All were extracted with ether 


mg thing about this pattern is me suoug remove lipoid substances which would 

nng representing an interplanar spacmg of the ^nenetration of the formalin 


3 9 AU 

The fact that the 3 9 A U spacmg gives 
such a strong mterference shows that the 
treatment of a protein with formaldehyde 
causes a much more regular alignment of 
the polypeptide chains The spacings in 
Au appcanng on this pattern arc as fol- 
lows ' 12 5 w, G 67 w , d 79 w, 3 9 m, beta, 
3 9 \s, 2 G1 vw beta, 2 79 w, and 2 G bs 
The two strong interferences at 3 9 and 2 b 

* Intcxisvucs arc ludicatLil l>> w wcaL «v tucUiutn 
strong, vw vto wcaU s strong 


ttic pciiGtXtition. of tliG fomiciliii 
solution The specimen-to-film distance 
was 5 cm for tendon and feathers, and 3 
for hair and silk The x-rays used 


cm 


were from a copper target and were filtered 
through mckel foil In every case, the 
x-ray beam was transmitted perpendicu- 
larly to the fiber axis Treatment of the 
dry fibers with formalin does not change 
the x-ray pattern 

Dry, ether-extracted tendon swells very 
readily in both 0 1 N and N potassium hy- 
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Fig 3 F,g 4 

Fig 1 Gelatin treated with formaldehyde 
Fig 2 Zem + 50 per cent alcohol air dried 
Fig 3 Dry zem + formaldehyde 
Fig -1 Zem + 50 percent alcohol + fornialdeh>de 

drovide, however, prolonged treatment inK tension Altliough formalin has no effect 
KOH causes disintegration of the fiber A upon the dry fiber, it readily attacks the 
fiber was swollen m 0 1 N KOH and divided swollen tendon, causmg the appearance of 
mto two portions, one of which was re- the 3 9 and 2 6 A LT spacings so outstand- 
moved from the solution and air-dned mg on the formahn-treated gelatin pattern 
while the other portion was placed m Fibenng is still evident and the fibenng of 
fonnalm for several hours and then air- these two spacings is ‘lO degrees apart 
dried, both imder shght tension Diflfrac- Feather qmlls were similarly treated 
tion patterns of the untreated and the two The onginal fiber pattern is not changed 
treated samples are shoivn in Figures 5-7 much by swelhngin sodium h>dro\idc solu- 
The untreated tendon gives a well oriented tion and then drymg Formaldeh> de again 
pattern which shows some long spaemgs brought out these tno strong rings fibered 
Swelhng has httle effect, exceptmg the dis- perpendicularly toeachother, althougli most 
appearance of the long spacings, and these of the fiber pattern of the ongmal feather 
would appear if dned under sufficient still appears The feather snelled rather 
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Fig 5 Fig 6 Fig 7 

Fig 5 Tendon, not treated 
Fig 6 Tendon -f- 0 1 N KOH air-dned 
Fig 7 Tendon 4- 0 I N KOH 4- formaldehyde 



Fig S Fig 9 Fig 10 


Fig 8 Feather untreated 
Fig 9 Feather -f- NaOH 
Fig 10 Feather 4- NaOH 4- fomiaIdeh>de 


rapidly m N KOH, but soon lost much of 
its tensile strength and ivhen treated with 
formalin the diffraction pattern showed 
practically no fibenng The feather pat- 
terns arc shown m Figures S-10 Al- 
though hair does not swell much m the 
alkaline solution used, it gives the same 
diffraction rings when treated with forma- 
lin A pattern of untreated hair is shown 
with the formalin- treated sw'ollen hair in 
Figures 11 and 12 The two mam rings 
again show hbcring at '10 degrees 

Silk docs not swell readily m acid or 
alkaline solutions and, therefore, one would 
not expect formaldehyde to ha\e much 
action on it "1 his is found to be the case 


as shown m Figures IS and 14 The only 
difference noted m the two patterns is a 
shghtly better onented pattern than shown 
by the treated sample 
An examination of the gelatin pattern 
would lead one to beheve that the two 
strong rings are second and third orders 
of a 7 S A U spacing, but when one com- 
pares the gelatin pattern with that of 
formalin- treated fiber, it is at once evident 
that tliese two rmgs are produced by two 
entirely different spacings because they 
are fibered perpendicularly to each other 
If they were produced by the same spacing 
they w ould be fibered in the same direcUon* 
Ihe ammo acid residue length in natu- 
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Fig 13 Fig U 

Fig 11 Normal hair untreated 
Fig 12 Hair + N NaOH + formaldehyde 
Fig 13 SiU. 

Fig 14 Sdk + N KOH + formaldehyde 


rally occtunng silk and the keratins is 
about 3 5 A U , the distance from one 
mtrogen atom in the polypeptide cham 
to another If formaldehyde reacts with 
the amide nitrogens of two neighboring 
chains, we should expect a strong rmg 
spacmg at 3 5 A U Smce a strong nng is 
found at 3 9 A U , the reaction of the pro- 
tem ivith formaldehyde causes a lengthen- 
mg of 0 4 A U per ammo acid of the cham 
The 2 6 A U spacmg is probably the second 
order of an increased “backbone” spacmg 
due to the reaction The 12 5 A U rmg 
represents the silver absorption edge due to 


the 3 9 A U spacmg and the 6 67 
nng represents the bromine absorption 
edge 

Swellmg of the fibers pushes the protein 
gnds farther apart, thereby faahtating the 
penetration of the formaldehyde solution 
so that It could react — and may also cause 
a certam amount of hydrolysis, which was 
undoubtedly the case when N KOH solu- 
tion was used for swelling tendon and 
feather fibers Silk fibrom alone is unaf- 
fected by formaldehyde , of all the protems. 
It alone has hydrogen atoms as the R groups 
on the polypeptide chains 
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It seems logical to assume that the reac- 
tion of formaldehyde on protems takes 
place at the amide mtrogen because all 
of the protems except sdk show sirmlar 
diffraction effects when treated with forma- 
Im Because of the extreme mtensity of 
the 3 9 A U nng, there has to be a very 
defimte ahgnment of a great number of 
atoms or chains which could only be due 
to the placmg of a large number of atoms 
close together at regular mtervals Also, 
since all of the proteins give the same nngs 
in the same positions with the same rela- 
tive intensities, the reaction is very closely 
connected with the fundamental structure 
of the molecule 


SUIUIARY 

1 Protems such as gelatm, egg albumm, 
and hemoglobm after treatment with 
formaldehyde give diffraction patterns con- 
tainmg two strong nngs, neither of which 
appears in the pattern of the onginal pro- 


tein, and both are very much stronger than 
the onginal pattern 

2 Dry zem is not greatly affected by 
formaldehyde but if swollen m 50 per cent 
alcohol, it IS more readily attacked as 
shown by the mtensity of the nngs on the 
diffraction patterns 

3 Fibered protems as hair, tendon, and 
feather quills are not attacked enough by 
formaldehyde to change the diffraction pat- 
tern, but if swollen m an alkalme solution 
and then treated with formaldehyde, the dif- 
fraction pattern resembles that of the f orma- 
hn-treated gelatm except that fibenng still 
appears and the strong nngs are fibered 
90 degrees apart There is no effect on 
silk fibrom 

4 It IS beheved that the formaldehyde 
reaction takes place on the amide mtrogens, 
tymg two adjacent chams together 

5 The 3 9 A U spacmg is probably due 
to the slightly extended amino aad residue 
and the 2 6 A U spacmg is probably the 
second order of an increased "backbone” 
spacmg 
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Fig 13 Fig 14 

Fig 11 Normal hair untreated 
Fig 12 Hair + N NaOH + formaldehyde 
Fig 13 SilL 

Fig 14 SUk + N KOH + formaldehyde 


rally occurrmg silk and the kera tins is 
about 3 5 A U , the distance from one 
mtrogen atom m the polypeptide cham 
to another If formaldehyde reacts with 
the amide mtrogens of two neighbonng 
chains, we should expect a strong rmg 
spaang at 3 5 A U Smce a strong rmg is 
found at 3 9 A U , the reaction of the pro- 
tein with formaldehyde causes a lengthen- 
mg of 0 4 A U per ammo aad of the cham 
The2 6AU spacmg is probably the second 
order of an increased “backbone” spacmg 
due to the reaction The 12 5 A U rmg 
represents the silver absorption edge due to 


the 3 9 A U spacmg and the 6 67 
rmg represents the bromme absorption 
edge 

Swelhng of the fibers pushes the protein 
grids farther apart, thereby facilitating the 
penetration of the formaldehyde solution 
so that it could react — and may also cause 
a certam amount of hydrolysis, which ivas 
undoubtedly the case when N KOH solu- 
tion was used for swelhng tendon and 
feather fibers Silk fibroin alone is unaf- 
fected by formaldehyde, of all the proteins, 
it alone has hydrogen atoms as the R groups 
on the polypeptide chains 
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(5) Distortion of the normal duodenal 

swing, 

(6) Pressure defects on the greater cur- 

vature of the antrum , 

(7) Air m the bile ducts 

In the four cases m which the duodenum 
was primarily mvolved (ampullary and pri- 
mary duodenal carcmomas), the diagnosis 
was comparatively easy There were fill- 
mg defects either m the second or third 
duodenum, with varymg degrees of ob- 
struction, and the normal pattern of the 
mucous membrane was destroyed In one 
case of ampullary carcinoma the lesion was 
first suspected when air m the bile ducts 
was visualized on the films of a Graham 
test The subsequent examination of the 
duodenum revealed a fistulous commumca- 
bon between the duodenum and the bihary 
tract We beheve that air m the bile ducts 
IS significant and a neoplasm should be 
suspected 

The carcmomas of the bihary system are 
more apt to give pressure defects ivith or 
without obstruction to the duodenum, but 
they do not produce disturbances m the 
mucosal pattern The defect is usually 
noted in the bulb or at the begmnmg of the 
second duodenum It is not uncommon to 
find gallstones in carcmomas of the gall 
bladder The lymphoblastomas found in 
the regional nodes at the head of the pan- 
creas also produce defects, parbcularly at 



Fig 3 Caranoma of the head of the pancreas 
Note pressure defect oa the greater curvature of 
the pylonc antrum and constant defect of the 
second duodenum, together wth a fistulous tract 

the pylonc antrum They may cause 
duodenal obstruebon, but as a rule do not 
destroy the mucosal pattern unless the 
walls of the duodenum have been invaded 
In the carcmomas at the head of the pan- 
creas no one findmg was constant They 
showed signs of obstruction, pressure de- 
fects, destruebon of the mucosal pattern, 





NEOPLASMS INVOLVING THE DUODENUM^ 
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W l EOPLASMS occumng m the region 
I of the duodenum, i e , those ansmg 
either m the gall bladder, bde ducts, 
head of the pancreas, or the duodenum it- 
self, present unusual difficulties m diagno- 
sis, not only to the chniaan, but also to the 
roentgenologist Although the patient 
may have a well advanced carcmoma m 
this region the x-ray evidence of a lesion 
may be easdy overlooked unless a mmute 
study of the pattern and contour of the en- 
tire duodenum is made In this study 20 
cases have been reviewed, m aU of which 
the diagnosis has been confirmed either by 
operation, autopsy, or biopsy The lesions 
proved to be as follows 

Carcmomas of the head of the pancreas S 
Lymphoblastomas (lymphosarcoma or 


Hodgkm’s of the regional lymph 
nodes) 4 

Carcmomas of the gall bladder and bile 
ducts 3 

Carcmomas of the ampulla of Vater 2 

Primary carcmomas of the duodenum 2 

Leiomyosarcoma of the pancreas 1 


There was defimte \-ray evidence of a 
lesion m IS of these cases Of the,two cases 
m which the radiologic examination was re- 
ported as negative, one proved to be a 
tumor 2 5 cm m diameter mvolving the 
duct of Wirsung, concemmg which the 
pathologist reported as follows “The 
stomach and duodenum were opened ;« 
silii and the mucous membrane was m- 
tact ” In the other case an angulation of 
the second portion of the duodenum sug- 
gestmg adhesions was reported, but the 
autopsy revealed a carcmoma at the head 
of the pancreas mvolvmg the gall bladder 
and regional lymph nodes The patholo- 
gist, however, was not able to identify the 
primary site of the tumor 

In the IS cases m which there was defi- 
mte x-ray evidence of an abnormality, it 
manifested itself by one or several of the 
followmg signs 

(1) Obstruction of some portion of the 

duodenum , 

(2) Filhng defect of the duodenum, 



Fig 1 rig - 

F,g 1 Carcinoma of the gaU bladder Constant pressure defect on the upper portion of the second 
duojnum p,, poncreauc glands. Marked ob.trucUon of the thnd duodenum wuh 

mvolvement of the proximal jejunum 


(3) Disturbance of the mucosal pat- 

1 Presented before the Radiological Societ> of North tem, 

America at the Twentj second Xnnual Meetmg at Pressure defects of the bulb, 

Cincinnati Nov 30-Dec 4, 1930 
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genologically but was detemuned by micro- 
scopic studies after operation 
A few years>ago in a symposium on pep- 
tic ulcer on a. State Medical Society pro- 
gram, m presenting the roentgenologic 
phase of the subject I showed slides of this 
case In the informal discussion which 
followed, the Professor of Medicine m a 
medical school expressed his surpnse, 
statmg that he was not aware that primary 
malignancy of the duodenum had ever 
been recogmzed A search of the htera- 
ture at that time revealed only a few cases, 
even from the large chmcs, but more re- 
cently other reports have been added 
All of us have encountered cases ansmg 
in the ampulla of Vater, the head of the 
pancreas, the hver, and bile ducts Several 
such cases have come under my observa- 
tion, though the records at this time are 
not available 

The roentgenologic diagnosis of these 
cases IS difficult because there is often such 
complete obstruction or so little mucosal 
change that the evidence is not characteris- 
tic Even the pathologist, as has been 
stated by the author, is often unable to 
trace accurately the origin of a disease in 
the mass of mahgnant tissue 

The authors of the paper just read are 
to be congratulated on finding diagnostic 
\-ray evidence of the lesion in such a high 
percentage of their cases This paper and 
other literature contain reports of mahg- 
nancies of both caranoma and sarcoma 
t>pe, but the same difficulties m roentgeno- 
logic recogmtion are encountered with 
both lesions, smce the evidence is confined 
to the mucosal and luminar changes, to- 
gether with resulting functional disturb- 
ances 

riieoretically, at least, one would give 
preference to carcinoma when mucosal 
eh inges predominate Pressure defects 
of tile duodenum or antrum of the stomach, 
or a distortion of the normal duodenal 
swing would appeir to be rather remote 
CMdeuex upon which to base a diagnosis of 
this exindition, since these mav occur m 
tumors ansmg m so many neighboring 
slnietures 


It would appear, therefore, that the 
prmapal evidence would depend upon the 
authors' signs 1, 2, and 3, namely, obstruc- 
tion of some portion of the duodenum, fiU- 
mg defect of the duodenum, and disturb- 
ances of the mucosal pattern 
This discussion will doubtless serve to 
stimulate interest m this field and may re- 
sult m the conclusion that the condition 
IS more frequently encountered than has 
heretofore been beheved 

Careful evaluation of the authors’ signs 
may also help us m differentiatmg the be- 
mgn from the mahgnant neoplasms in this 
region 

Dr Augustus W Crane (Kalamazoo, 
Mich ) I was interested in what Dr Wil- 
son said — that primary caranoma of the 
duodenum is exceedingly rare Dunng 
my lifetime I have seen one case That 
was located m the second ascending limb 
of the duodenum 

The part which interested me particu- 
larly in that case was the behavior of the 
stomach m the presence of a caranoma of 
the duodenum, and to be compared with 
the behavior of the stomach was an ulcer 
m the same locality It happened that 
at the tune of this caranoma of the duo- 
denum, we had also an ulcer of the duode- 
num in the same locahty Both were oper- 
ated upon and the nature of the trouble 
was undoubted 

In the case of the carcinoma of the duo- 
denum, the only evidence we had of some 
involvement of the bowel, of the intestine, 
was the fact that there was a 4S-hour re- 
tention of the stomach contents without 
an obstruction of any kind to be demon- 
strated At times we imagmed we saw’^ an 
antipenstalsis but at least there was no 
obstruction shown at operation and yet 
there was this massive gastric residue 
1 offer this as one of the signs of an in- 
volvenient of the intcstme which may not 
otherwase be identified 
This case of carcinoma of the duodenum 
was operated upon at the Mayo Clinic 
hnall} and no obstruction was found It 
was a “napkm nng carcinoma" of tlie duo- 


364 


RADIOLOGY 


distortion of the duodenal loop, or a com- 
bination of these findings In cases m 
which the tumor is so small or so located 
that it does not impmge upon the surround- 
mg structures, the diagnosis cannot be 
made radiographically The normal sinng 
of the duodenum was distorted in some of 
our cases but m not one of them was it um- 
formly widened, as one is apt to see in 
cysts of the pancreas The leiomyosar- 
coma of the pancreas showed a crater m the 
second duodenum This was called an ul- 
cer m another institution one year after our 
ongmal diagnosis of carcmoma We have 
seen several such cases m which the lesion 
simulated an ulcer of the second duodenum, 
but the patient eventually succumbed to a 
neoplasm It may be of some significance 
to note that sue out of the eight caremomas 
of the head of the pancreas showed a lum- 
bar scohosis away from the affected side 
In the other types of lesions this sign was 
not constant 

A bnef r6sum4 of the chmeal data shows 
that there were 12 females and 8 males 
The symptoms were usually of short dura- 
tion and 14 patients were complammg for 
only three months or less The loss of 
weight and strength was rapid, and when 
there was obstruction to the duodenum 
these symptoms became very marked be- 
cause of the persistent vomitmg Jaun- 
dice was present m 12 cases and a mass was 
palpable m 8 Out of 15 cases m which 
the stool was exammed for blood, 9 
showed a positive benzidme reaction 

We are also impressed by the fact that 
the radiologist can be of help m more defi- 
mtely locahzmg some of these lesions 
Many of these become qmte extensive and 
mvolve most of the structures m the nght 
upper quadrant On the operating table, 
at tunes, it is difficult to determme the 
pnmary site of the tumor and even the 
pathologist may be uncertam In some of 
our cases the lesion was reported to be situ- 
ated at the ampulla of Vater, but the radio- 
graphs presented a normal second duo- 
denum and a filhng defect m the thud por- 
tion The ampulla of Vater, accordmg to 
the anatomist, enters the duodenum at the 


upper thud of the second portion, 7 5 to 10 
cm from the pylorus Unless the duo- 
denum IS mcised, one cannot be certam that 
the carcmoma is ampullary, and we beheve 
that some of these are really primary car- 
emomas of the duodenum 

CONCLUSIONS 

The \-ray diagnosis of neoplasms m the 
region of the pancreas, bihary system, and 
duodenum is difficult 
Out of the 20 cases studied, IS showed 
x-ray evidence of a lesion 

A mmute study of the contour and muco- 
sal pattern of the entue duodenum should 
be a part of the routme procedure in every 
gastro-mtestmal senes 

DISCUSSION 

Dr Rabun T Wilson (Austm, Texas) 
The ranty of a disease serves to intensify 
our mterest m its mvestigation Often a 
study leads to the discovery that it occurs 
more frequently than has heretofore been 
beheved While this is true ivith the par- 
ticular subject m hand, it nevertheless re- 
mains a comparatively rare condition and 
one of imusual mterest 

Lesions m the duodenum are qmte com- 
mon, occurring m approximately 10 per 
cent of gastro-mtestmal studies and con- 
stitutmg SO per cent of orgamc lesions in 
the gastro-mtestmal tract, but all of these, 
m my own expenence, with one exception, 
have been of the bemgn ulcerative type 
A mahgnant growth from the stomach 
or other neighbormg structures, invading 
the duodenum by extension, is a common 
findmg but a pnmary ulcerative lesion m 
the duodenum is rare 

My expenence is confined to the one 
case out of approximately 25,000 gastro- 
mtestmal studies This lesion occurred 
in a 55 years of age, was located near 
the apex of the bulbar or first portion of 
the duodenum, and was produemg well- 
marked lummar reduction and a well- 
defined mucosal irregulanty wath almost 
complete obstruction resultmg Its ma- 
hgnant nature was not recognized roent- 



VANISHING LUNGS A CASE REPORT OF 
BULLOUS EMPHYSEMA 

By RICHARD M BURKE, M D , Veterans’ Hospital, Sulphur, Oklahoma 


I ^ULLOUS emphysema is usually asso- 
^ aated with strictures of the bronchi 
^ These narrowed bronchi pemut the m- 
spired air to enter the alveoli, but on expi- 
ration the outlet closes and back-pressure is 
created, a mechamsm which in time causes 
dilatation, atrophy, and rupture of the al- 
veoh Fmally, large emphysematous bul- 
lae evolve from the coalescmg alveoh The 
histopathology of blebs and bullae has 
been descnbed by W S Miller (1, 2) 

The etiology of the obstruction m bullous 
emphysema is frequently obscure Pre- 
sumably m some instances the bronchial 
changes are the result of developmental er- 
rors, m others, pulmonary fibrosis of un- 
known etiology such ais descnbed by 
Hampton (3) may be the cause The best 
understood type is that m which bull$ fol- 
low localized productive changes such as re- 
sult from tuberculosis Haymaker and 
Karan (4) , and Freedman (5) have reported 
examples of the latter type 
The diagnosis, made largely from the x- 
ray examination, may be confused with 
parbal pneumothorax, cystic disease, and 
tuberculous cavitation The x-ray appear- 
ance has been discussed by Haahti (6), 
Vadone and Maissa (7), Freedman (ol, 
and others 

The followmg, I believe, is one of the most 
advanced cases of bullous emphysema 
recorded 

Cli\SE REPORT 

In 1024, I J S , 28 years of age, was 
forced to quit work His complaints then 
were general weakness and increasing 
shortness of breath A diagnosis of tachy- 
cardia of unknown etiology, and chronic 
bronchitis was made by the Veterans Bu- 
reau According to the history, he had 
spent four years in the Army where lus 
duties had been light After his discharge 
m 102 1, he worked as a day laborer, spend- 
ing seceral years as an oil field worker 


In 1930 he entered the Veterans Hos- 
pital, and a diagnosis of bilateral pneu- 
mothorax, of unknown etiology, was re- 
corded Followmg this, he visited several 
other hospitals and also returned here 
on three occasions His medical file re- 
veals that he was somewhat of a diagnostic 
problem wherever he went One diag- 
nosis given was congemtal atelectasis of 
both upper lobes However, this case was 
discussed and correctly diagnosed in a 
paper by Korol and Ensign (8) m 1934 
His last admission here was on Oct 4, 
1935, at which tune he was qmte dyspneic, 
weak, and moderately emaciated The 
patient’s past history was negative ex- 
cept for typhoid fever m 1913 Also he 
related that as a child he tended to tire 
rather easily 

Physical exammation was essentially 
negative except for the chest Blood 
pressure 108/96 Rate rapid with tones 
weak m character Chest was of the em- 
physematous type Hyper-resonant on 
both sides Breath sounds absent except 
over the bases Whispered voice prac- 
tically absent Com test negative No 
suggestion of amphoric quahty to breath 
sounds Diagnostic pneumothorax gave 
neutral readings on both sides 

The patient’s chest films, taken at mter- 
vals during past sux years, were reviewed 
They revealed a progressive bilateral 
downward loss of lung markmgs Stereo- 
scopic views showed fine web-like markmgs 
extending upward from the areas of normal 
appearmg lung 

Figures 1 to 6 illustrate how the lungs 
seemed to \anish A film taken on July 
28, 1010 shows the pulmonary markings 
absent down to the third nb on the nght 
and the fourth nb on the left (Fig 1) 
A postmortem film (Fig G) shows absent 
markings to tlie fifth nb on the nght and 
to the eighth nb on the left 
In 1035 a arcumsenbed mass was first 
3l»7 
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deniim, and the patient finally died from a 
metastatic mvolvement of the other or- 
gans The postmortem revealed the true 
situation 

Dr Charles Mayo wrote me a very full 
letter about it, and the fact of the absence 
of an obstruction is what I want to impress 
upon you — that you can have massive gas- 
tric residue m those cases with absolutely 
no obstruction 

As a comparison with what happens m 
the case of ulcer of the duodenum, you have 
exactly the same reaction of the stomach 
as when the ulcer is located m the bulb of 
the duodenum — that is, a rapid peristalsis 
with rapid gastric emptymg The expul- 
sion of gastric contents goes on so rapidly 
that you would naturally suspect that you 
had the f amili ar lesion m the duodenal bulb 

I nught say also, m regard to the ranty 
of these lesions, that at this tune Dr Car- 


man was hvmg He had also evanuned 
this same patient after the latter had been 
sent to the Chmc for operation He told 
me, as I recall, that m some 30,000 cases 
of cancer at the Mayo Chmc they had had 
only four cases of primary carcmoma of the 
duodenum 

Dr Tuggle (closing) It is our plea 
that m patients suspected of havmg car- 
cmoma m the nght upper quadrant, a 
very mmute study of the entue duodenum 
be made You will be surprised if you 
will go back over your old films of proven 
cases of carcmoma m this region and note 
the smaller changes m the mucosal pattern 
that you will find 

Primary carcmoma of the duodenum is 
rare Out of our cases there were four — 
that IS, two ampullary and two primary 
duodenal 



VANISHING LUNGS A CASE REPORT OF 
BULLOUS EMPHYSEMA 

By RICHARD M BURKE, M D , Veterans’ Hospital, Sulphur, Oklahoma 


B ullous emphysema IS usually asso- 
ciated with strictures of the bronchi 
These narrowed bronchi permit the m- 
spired air to enter the alveoh, but on expi- 
ration the outlet closes and back-pressure is 
created, a mechamsm which m time causes 
dilatation, atrophy, and rupture of the al- 
veoh Fmally, large emphysematous bul- 
Ise evolve from the coalescmg alveoh The 
liistopathology of blebs and buUre has 
been descnbed by W S IVIiUer (1,2) 

The etiology of the obstruction in bullous 
emphysema is frequently obscure Pre- 
sumably m some instances the bronchial 
changes are the result of developmental er- 
rors, m others, pulmonary fibrosis of un- 
known etiology such as descnbed by 
Hampton (3) may be the cause The best 
understood type is that m which bullae fol- 
low localued productive changes such as re- 
sult from tuberculosis Haymaker and 
Karan (4), and Freedman (5) have reported 
examples of the latter type 
The diagnosis, made largely from the x- 
ray exammation, may be confused with 
partial pneumothorax, cystic disease, and 
tuberculous cavitation The x-ray appear- 
ance has been discussed by Haahti (6), 
Vadone and Maissa (7), Freedman (5), 
and others 

The following, I believe, is one of the most 
advanced cases of bullous emphysema 
recorded 

CASE REPORT 

In 1921), I j s , 28 years of age, was 
forced to quit work His complaints then 
Mere general weakness and increasing 
shortness of breath A diagnosis of tachy- 
cardia, of unknown etiology, and chrome 
bronchitis was made by the Veterans Bu- 
reau According to the history, he had 
spent four jears m tlie Army where lus 
duties had been light After lus discharge 
m 1921, he worked as i day laborer, spend- 
ing be\ eral x e irs os an oil field worker 


In 1930 he entered the Veterans Hos- 
pital, and a diagnosis of bilateral pneu- 
mothorax, of unknown etiology, was re- 
corded Followmg this, he visited several 
other hospitals and also returned here 
on three occasions His medical file re- 
veals that he was somewhat of a diagnostic 
problem wherever he went One diag- 
nosis given was congemtal atelectasis of 
both upper lobes However, this case was 
discussed and correctly diagnosed in a 
paper by Korol and Ensign (8) in 1934 

His last admission here was on Oct 4, 
1935, at which time he was qmte dyspneic, 
weak, and moderately emaciated The 
patient’s past history was negative ex- 
cept for typhoid fever m 1913 Also he 
related that as a child he tended to tire 
rather easily 

Physical exammation was essentially 
negative except for the chest Blood 
pressure 108/96 Rate rapid with tones 
weak m character Chest was of the em- 
physematous type Hyper-resonant on 
both sides Breath sounds absent except 
over the bases Whispered voice prac- 
tically absent Coin test negative No 
suggestion of amphonc quahty to breath 
sounds Diagnostic pneumothorax gave 
neutral readmgs on both sides 

The patient’s chest films, taken at mter- 
vals during past six years, were reviewed 
They revealed a progressive bilateral 
doxvnward loss of lung markmgs Stereo- 
scopic views showed fine web-like markmgs 
extending upward from the areas of normal 
appearing lung 

Figures 1 to 6 illustrate how the lungs 
seemed to vanish A film taken on July 
28, 1930, shows the pulmonary markings 
absent down to the tliird nb on the nght 
and the fourth nb on the left (Fig 1) 
A postmortem film (Fig G) shows absent 
markmgs to the fifth nb on the nght and 
to the eighth nb on the left 

In 1935 a circumscnbed mass was first 


d66 


RADIOLOGY 


denum, and the patient finally died from a 
metastatic involvement of the other or- 
gans The postmortem revealed the true 
situation 

Dr Charles Mayo wrote me a very full 
letter about it, and the fact of the absence 
of an obstruction is what I want to impress 
upon you — that you can have massive gas- 
tric residue m those cases with absolutely 
no obstruction 

As a comparison with what happens m 
the case of ulcer of the duodenum, you have 
exactly the same reaction of the stomach 
as when the ulcer is located m the bulb of 
the duodenum — that is, a rapid peristalsis 
with rapid gastric emptymg The expul- 
sion of gastric contents goes on so rapidly 
that you would naturally suspect that you 
had the famihar lesion m the duodenal bulb 

I might say also, in regard to the rarity 
of these lesions, that at this tune Dr Car- 


man was hvmg He had also examined 
this same patient after the latter had been 
sent to the Chmc for operation He told 
me, as I recall, that m some 30,000 cases 
of cancer at the Mayo Clmic they had had 
only four cases of primary carcmoma of the 
duodenum 

Dr Tuggle (closmg) It is our plea 
that m patients suspected of havmg car- 
cmoma m the nght upper quadrant, a 
very minute study of the entue duodenum 
be made You will be surprised if you 
will go back over your old films of proven 
cases of carcmoma m this region and note 
the smaller changes m the mucosal pattern 
that you will find 

Primary carcmoma of the duodenum is 
rare Out of our cases there were four — 
that IS, two ampullary and two primary 
duodenal 
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Fig 5 Fig 6 

Fig 5 Lung tissue contuiucs to fade Mass m left hilus increases m size (Feb 19, 1936) 

Fig 6 Postmortem film Mediastinal shift to the right is seen Practically no lung tissue visualized 
on the left tshile about half of the right lung remains (Aprd 4 1936) 


noted in the left hilus region (Fig 4) This 
slowly increased in size until death 

The patient was subject to acute attacks 
of dyspnea, suggesting a cardiac asthma 
rather than a typical bronchial asthma 
His respirations would become rapid and 
shallow during an attack, and he often 
would request the unndows to be opened 
He complained of tightness in the chest 
These attacks started m 1*132 and were 
at first partially relieved by ephednne and 
adrenalin Later tliey became more severe 
and nothing short of inorplune would re- 
bel e him During the last few months the 
attacks occurred fi\e or si\ times a week 
and usuall> lasted from ,50 to GO minutes 
Between attacks he was rel ituely comfort- 
able, e\en up to the lime of his death 

He became more emaciated developed 
an exhanslion jihs schosis and died on 
Apnl o, 10 5G 

.Vn antoj)s% w is done Lpon opening 
the eheM, the lungs ballooned out and o\er- 
tilled tile ehest civ U> as though under pre“s- 
sure ihis was espeeialh pronounced on 


the left (Fig 7) The upper lobes re- 
mained distended even after considerable 
manipulation Both lungs had a lobulated 
appearance with many blebs seen 
The nght upper lobe contained one large 
bulla plus a number of lesser emphysema- 
tous bullte and blebs about its lower mar- 
gin No gross commumcation between 
the aanous bullce could be demonstrated 






Fig 3 Fiff 

Fig 3 The doivnward recession of lung marlangs continues (Nov 7 UU2) 

Fig 4 Circumscribed mass appears m left biius region (Oct 4 
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A large bulla can simulate a tuberculous 
cavity We have seen one case and Miller 
(9) has described such a case A differen- 
tial point m such instances is mentioned by 
Freedman (5), who states that a number of 
curved shadows around the area of dimm- 
ished density should arouse one’s suspi- 
cions that they represent somethmg else 
besides cavitation 

Cystic disease of the lung usually pre- 
sents cucumscnbed areas of mcreased bril- 
liancy Fluid levels are not uncommon 
The walls of the cyst are well defined m 
contrast to the delicate filmy margins of 
bullae and blebs 

Lipiodol will often visualize the stenosed 
or occluded bronchi Serial fitlms showmg 
the progress of the emphysema are pathog- 
nomic F ilms taiken m the knee-chest posi- 
tion have been recommended, a procedure 
which IS said to cause congestion of the 
blood vessels m the upper lung-fields and 
thus enable them to be visuahzed In the 
above case we were unable to note any 
change foUowmg such a procedure Fluo- 
roscopy will show a slight increase m the 
size of the bullae on expuation ais compared 
with inspiration Diagnostic pneumotho- 
rax ordinarily should be attempted only 
when other methods fail 
As far as we know the assoaated bron- 
chiogenic carcinoma did not play any part 
in the evolution of the bullae we have de- 
scnbed Swenson (10) and Freedmim (5) 
have reported primary malignancy associ- 
ated with bullous emphysema 


Treatnmil — ^The estabhshment of out- 
side fistulse and extirpation of the affected 
aueais have been attempted Removal of 
air will sometimes give temporary rehef 


CONCLUSION 

A case of bilateral bullous emphysema 
with an associated bronchiogemc carci- 
noma IS reported m which two-thirds of the 
lung tissue had been replaced by giant 
bullse 
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The upper left lobe was adherent to the 
chest wall and mediastinum Practically 
all that re m ained of this lobe was an 




Fig 9 Posterior vie%\ of lungs The occluded 
upper lobe bronchi are indicated 


large sacs which were thought to contain a 
high percentage of COj ) 

Section of the compressed lower lobes 
revealed some mcrease m fibrosis but no 
evidence of tuberculosis A solid tumor, 4 
cm m diameter, was found along the left 
mam descendmg bronchus Tissue exaim- 
nation showed it to be a bronchiogemc 
caremoma. Grade IV 

Dissection of the bronchial tree showed 
narrowing and occlusion of bronchi going 
to the upper lobes (Fig 9) Why this nar- 
rowmg and occlusion had occurred was not 
apparent The mcrease m fibrosis which 
was present would hardly ei.plam it No 
defimte opemngs into the large bullrn could 
be demonstrated Presumably a communi- 
cation did exist but was closed off some 
tune prior to death 

The remamder of the autopsy revealed 
no other significant findings 

DIAGNOSIS 

There are a few pomts in diagnosis which 
might be recalled There was httle cough 
or sputum Unexplained progressive in- 
creasmg shortness of breath was the most 
significant symptom, plus penodic spells 
of dyspnea m the advanced stages The 
latter is thought to have been due to pres- 
sure on the mediastmum by the distended 
lungs Also pulmonary hypertension 
probably developed, due to the dmunishmg 
lung tissue and fibrosis 

Although physical signs suggested pneu- 
mothorax, the amphoric quahty of the 
breath sounds sometimes heard in pneu- 
mothorax was absent 

On \-ray exanunation a gradual fading 
of the lung markmgs, usually begmmng at 
the apices, was noted, to be differentiated 
from pneumothorax by the absence of 
a sharp lung hne Close examination 
showed fine unanatomical markings in the 


empty pleural sac (Fig S) This giant 
bulla occupied four-fifths of the left chest 
cavity 

Analysis of gas samples taken from these 
bulloe showed atmosphenc air (It has been 
suggested that the acute dyspnea m these 
cases nas due to rebreathmg air from these 


radiolucent areas, best seen on stereo- 
scopic films, markings which were due to 
fibrous septa — all that remamed of the lung 
tissue In pneumothorax the affected area 
regresses, while m emphysema it progresses 
Also, a so-called chrome pneumothorax will 
in\anablj lead to fluid formation 


BURKE VANISHING LUNGS CASE REPORT OF BULLOUS EMPHYSEMA 
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A large bulla can simulate a tuberculous 
cavity We have seen one case and Miller 
(9) has described such a case A differen- 
tial point m such mstances is mentioned by 
Freedman (5), who states that a number of 
curved shadows around the area of dumn- 
ished density should arouse one’s suspi- 
aons that they represent something else 
besides cavitation 

Cystic disease of the lung usually pre- 
sents circumscnbed areas of mcreased bnl- 
hancy Fliud levels are not uncommon 
The walls of the cyst are well defined m 
contrast to the dehcate fihny margms of 
bullse and blebs 

Lipiodol will often visuahze the stenosed 
or occluded bronchi Serial fihns showmg 
the progress of the emphysema are pathog- 
nomic Films taken m the knee-chest posi- 
tion have been recommended, a procedure 
which is said to cause congestion of the 
blood vessels in the upper lung-fields and 
thus enable them to be visuahzed In the 
above case we were unable to note any 
change followmg such a procedure Fluo- 
roscopy will show a shght increase m the 
size of the bullse on expiration as compared 
with inspiration Diagnostic pneumotho- 
rax ordmanly should be attempted only 
when other methods fail 
As far as we know the assoaated bron- 
chiogemc carcmoma did not play any part 
m the evolution of the bullse we have de- 
scribed Swenson (10) and Freedman (5) 
have reported primary malignancy assoa- 
ated with bullous emphysema 


Treatmetit — ^The estabhshment of out- 
side fistula and extirpation of the affected 
areas have been attempted Removal of 
air will sometimes give temporary relief 


CONCLUSION 

A case of bilateral bullous emphysema 
with an associated bronchiogemc cara- 
noma is reported m which two-thirds of the 
lung tissue had been replaced by giant 
buUa 
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GASTROSCOPY AND THE RADIOLOGIST 


In this country, the endoscopic examination 
of the stomach, commonly called gastros- 
copy, IS a relatively new procedure The 
numerous contnbutions of Dr Rudolph 
Schindler, one of the pioneers in this field, and 
his students are, no doubt, largely responsible 
for the present interest in this method of, 
examinabon Such an interest among radi- 
ologists was well demonstrated by the atten- 
tion directed to the Symposium on Gastroscopy 
and Roentgenology m the Diagnosis of Dis- 
eases of the Stomach at the recent meetmg of 
the Radiological Soaety of North Amenca 
The papers in this symposium, which wiU be 
pubhshed m a forthcommg issue of Radiology, 
will, unquestionably, be widely read 

Radiologists, particularly, are giving con- 
sideration to this diagnostic procediue because 
of the possible effect upon then practice Any 
non-hazardous means, furthering our knowl- 
edge of gastnc diseases, is welcome The 
duect mspection of the mucous membrane of 
the stomach, which this procedure affords, 
offers many opportunities for the intimate 
study of gastnc lesions While not entirely 
without danger — occasional perforations may 
occur — examination with the Wolf-Schindler 
flexible gastroscope is not exceedmgly diffi- 
cult or trying to the patient The effect 
which the widespread apphcation of this 
method may have upon radiological practice 
lends itself to the foUowmg three considera- 
tions 

Fust of aU, it should be clearly understood 
that the gastroscopic exammation supplements 
rather than competes with the roentgen exami- 
nation of the stomach An adequate roent- 
gen study IS an absolute prereqmsite for an 
intelhgent, consen'-ative endoscopic exami- 
nation The practice of gastroscopy, in an> 
commumty, should stimulate an additional 
interest in diseases of the stomach Hence, 

It seems probable that the mtroduction of 


this procedure will mcrease rather than de- 
crease the number of gastro-intestinal cases 
referred to the radiologist 
Secondly, gastroscopy creates a new stimu- 
lus and a new gmde for the activities of the 
roentgen diagnostician At one tune surgery 
, was the chief factor in the discipline, so neces- 
saiy to keep us from degenerating into smug 
complacency The decline of surgical inter- 
vention m non-tumorous lesions of the stomach, 
together with the realization that inspection 
and palpabon of the extenor of the stomach 
gives no final assurance of the presence or 
natiue of a lesion have somewhat modified the 
salutary effects of laparotomy for deter- 
mining the value of roentgen conclusions 
The development of another method of exami- 
nabon should give the radiologist another 
desirable conbol for the accuracy of his findings 
Finally, and to the radiologist, most impor- 
tant of aU, the endoscopic study of the stom- 
ach may prove to be an educabonal force of 
considerable importance The unsatisfactory 
character of the usual gross and histological 
mvesbgabons of the pathology of gastnc dis- 
eases IS well known The results, at this date, 
indicate that longer expenence with direct in- 
spection of the gastnc mucosa in the living indi- 
vidual will teach us many facts about those di- 
seases, particularly gastntis, which, pnor to 
this brae, have been difficult to eluadate The 
gastroscopic observation of mucosal erosions, 
gastnc ulcers, and the \anous types of gas- 
tnc tumors should prove of great value in 
estabhshmg anatomical data to guide us in 
the interpretabon of roentgen observations 
Although realizing that it is a supplementary 
procedure, that it has many sharp limitations 
and that it is not without danger, the radiologist 
should welcome and encourage the establish- 
meutof intelligent and conserv a tiv e gastrosaipy 
in his commumtv 

Leo G Riglfk, M D 
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EXCEPTIONAL EDUCATIONAL OPPOR- 
TUNITIES AT THE FIFTH INTER- 
NATIONAL CONGRESS OF EAJQIQLOGY 
An tmusual opportunity will be offered at 
the Fifth International Congress of Radiology, 
Sept 13 to 17, 1937, Palmer House, Chicago, 
Hhnois, for mstruction m certain selected 
fields of radiology The courses to be offered 
are as follows 

ROENTGEN THERAPY IN CANCER 
Dr Henn Coiitard, Chief of Roentgen Ther- 
apy Service m the Radium Institute, Pans, 
France 

PROBLEMS IN ROENTGENOLOGICAL DIAGNOSIS 
This is an advanced course for expenenced 
radiologists which wdl deal with difficult prob- 
lems of diagnosis selected from the vast ma- 
terial available at the Massachusetts General 
Hospital 

Dr George W Holmes, Chnical Professor 
of Roentgenology, Harvard Umversity Medi- 
cal School, Director of Radiological Depart- 
ment, Massachusetts General Hospital, Bos- 
ton, hfassachusetts 

Dr Holmes will be assisted by his associates. 
Dr Aubrey O Hampton, Dr Richard Schatzki, 
and Dr Richard Dresser 

THE FimDAilENTALS OF ROENTGEN AND RADIUM 
THERAPY 

Prof Dr Hermajm Hollhusen, Professor m 
the Umversity, Chief of the Radiological 
Service, SL George Hospital, Hamburg, Ger- 
many 

ROENTGEN DUGNOSIS IN GASTRO-ENTEROLOGY 

Dr B R Ktrklin, Associate Professor of 
Radiology, University of ALnnesota, Graduate 
School of Medicme, Chief of the Department 
of Radiology, Mayo Clmic, Rochester, ALn- 
nesota 

Dr Kirklm wiU be assisted in this course by 
other radiologists who are outstandmg in this 
special field 

SPECIAL PROBLEMS OF RADIATION THERAPY 
RELATING PARTICULARLY TO TREATMENT OF 
CANCER OF THE CERVIX AND CANCER OP THE 
BREAST 

This course is directed especially to the needs 
of the specialist in radiology and will be found 
of particular mterest to radiologists located 
m the smaller centers of population 

Dr Ed-iUin A Merritt, Clinical Professor 


of Radiology, Georgetown Umversity Medical 
School, Chief Radiologist, Warwick Memonal 
Clmic and Garfield Alemonal Hospital, Wash- 
ington, D C 

THE DIAGNOSIS OF BRAIN LESIONS 

Dr Merrill C Sosman, Assistant Professor 
of Roentgenology, Harvard Umversity Medi- 
cal School, Chief of Radiological Service, 
Peter Bent Bngham Hospital, Boston, Massa- 
chusetts 

ELEMENTARY PHYSICS OF RADIATION 

Dr James L Weatherwax, Philadelphia 
General Hospital, Philadelphia, Pennsylvama 

Each of the above courses wdl occupy four 
hours, that is, one hour on each day of the 
Congress, September 14 to 17, mclusive 
The courses will be given at an hour when they 
wdl not conflict with other activities of the 
Congress, namely, eight to mne m the mormng 

Each of the courses wdl be given m English 
and wdl be open to between fifty and one 
hundred members of the Congress who will 
register specifically for any one course Those 
who have already made apphcation for mem- 
bership m the Congress may register for one 
of the courses by wntmg to the General Secre- 
tary, 2561 N Clark Street, Chicago, Ilhnois 
Apphcants for membership m the Congress 
hereafter may register when they submit 
their apphcations Registrations for the courses 
will be accepted m the order of their receipt 
at the Chicago office 

All courses wdl be given without extra 
charge to members of the Congress who regis- 
ter for them m the manner mdicated above 
It IS desired that registration be made at as 
early a date as possible 


NEW APPLICATION FORM 
At the order of the Executive Comrmttee of 
the Radiological Society of North America, a 
new apphcation form to be used by those 
applying for membership has been prepared 
and IS now ready for distribution Please do 
not use the old blanks which you may have on 
hand, but secure new blanks from the Secretary- 
Treasurer, Donald S Chdds, M D , 607 Aledi- 
cal Arts Bldg , Syracuse, N Y 

ANNOUNCEMENT OF PRIZE AWARD 
A David Anderson-Berry Gold hledal, to- 
gether with a sum of money amountmg to 
about £100, wdl be awarded m July, 1938, by 
the Royal Society of Edmburgh to the person. 
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whOi m tii6 opinion of tlic Council, lius recently 
produced the best work on the nature of x-rays 
in their therapeutic effect on human diseases 
A. sinular award will be made every three years 
Apphcations for this prize are mvited They 
may be based on both pubhshed and un- 
published work and should be accompanied by 
copies of relevant papers 
Apphcations must be m the hands of the 
General Secretary, Royal Society of Edmburgh, 
22 George Street, Edmburgh 2, by June 1, 
1938 


AN OPEN LETTER TO RADIOLOGICAL 
SOCIETIES AND RADIOLOGICAL SEC- 
TIONS OF COUNTY AND STATE MEDI- 
CAL ASSOCIATIONS 
It has been suggested to the Editor that a 
comprehensive list of such societies would be 
useful and of interest to the readers of Radi- 
ology, and he is mclmed to agree, considenng 
the commumcations received from tune to time 
from enterpnsmg secretaries If you belong 
to such a society, please remind the secretary 
of it to send information concemmg olBcers 
and place and tune of meetmg to Radiology 
to be so hsted The Editor can determme 
from the responses received whether or not 
there exists a desire for such a hstmg 


INTERNATIONAL CONFERENCE 
ON FEVER THERAPY 

In conjunction with the International Con- 
ference on Fever Therapy to be held at the 
Waldorf-Astona Hotel on March 29, 30, and 
31, 1937, there will be a scientific and commer- 
cial exhibit. 

The chmes will be held at the College of Phy- 
sicians and Surgeons, Columbia University, 
New York City 

A large attendance of fever therapists from 
all over the world is expected A very mterest- 
mg and instructive program has been arranged 
and all of those who plan to attend the confer- 
ence are urged to register promptly wth the 
General Secretary, Dr V'llliam Bierman, 471 
Park Avenue, New York City The registra- 
tion fee IS S15 00 

IN MEMORIAM 

The Radiological Soaety of North Amenca 
has lost by death two lalued members. Dr 
Augustus W Crane and Dr Thomas O Menees 
In the ne-xt issue of Radiology it is hoped to 
publish sketches of our late confreres 


BOOK REVIEWS 

“ROntgenkymographische Bewegung lehrb 
I^RER Organs” (Roentgen Kymographic 
Dynamics of the Internal Organs) By voN 
Dr Pleikart Stumpf, Dr H H Weber, 
Dr G A Weltz, von Dr W Bousie 
(Rostock), Dr M Dahm (KOln), Dr. Th C 
Neeff (Wtlrzburg), Dr. G M Sack 
(Mtlnchen-Gladbach), Dr. E Schoen (MOii- 
chen). Dr G von der Weth (Berhn) A 
volume of 516 pages, LJ7 illustrabons and 
explanatory colored plate Georg Thieme, 
Leipzig, 1936 Pnee, 44 rm 

If roentgen kymography becomes an ac- 
cepted practical method for the examination 
of the movable organs of the body, this vol- 
ume will survive as on of the classics of 
roentgen hterature In any event it will 
always be a valuable source book for informa- 
tion about the theory and practice of kymog- 
raphy 

Abundantly illustrated, well printed, thor- 
oughly indexed in the table of contents, with 
a fauly complete bibhography, this book pre- 
sents the work of Pleikart Stumpf, the pioneer 
in roentgen kymography, and that of many 
collaborators covering the entue field of work 
which the method embraces Briefly, kymog- 
raphy IS a graphic method of portrayed 
motion As such, it is apphcable to many 
organs and its usefulness in the study of the 
heart, pencardium and great vessels, the lungs, 
diaphragms and thoracic cage, the thyroid 
gland, the-esophagus, stomach and duodenum, 
and the upper unnary tract are weU piortrayed 
The technical procedures, the development 
of the apparatus, the theoretical consider- 
ations 111 the \’anous types of kymography are 
discussed in great detail Methods for trans- 
forming the shadows shown on the film, made 
with the kymograph, into more ob\ lous curves 
are clearly demonstrated The tlieory and 
practice of kymoscopy are also presented in 
detail Of considerable interest is the minia- 
ture grid winch comes with the book By 
supenmjxising this upon many of the outline 
drawings of kymograms or even upon some 
of the reproductions of the films the effect of 
a kymoscope may be obtained In this way 
the true nature of the kjmogram may be 
demonstrated, that is, the reversal of the 
process by which the film was produced will 
demonstrate the normal moeement of the 
organ examined 
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As might be expected, the heart and great 
vessels receive the major attention The 
normal movements are recorded in great 
detail with thorough discussion of the physi- 
ology thus revealed Considerable experi- 
mental work wth the kymograph on both 
animals and man has been done to illuminate 
many of the problems concerned with the 
normal and pathologic physiology of the heart 
Abnormahties are dealt with most completely 

Among the most interesting chapters is that 
deahng with the peristaltic waves of the 
stomach which can be strikingly portrayed by 
this method 

Altogether, this book is a mine of informa- 
tion on a subject of great importance in the 
future of roentgenology To anyone wishing 
to become familiar with the kymographic 
method, the volume is invaluable 


Who’s Who in Industrial Medicine and 
Traumatic Surgery A D Cloud, Editor 
A volume of 2S9 pages , bound m half leather 
Published by Cloud Publishing Company, 
Chicago, 1936 Price, $9 00 

Industrial medicme has become a specialty 
m medical practice because of the need and 
recognition of physicians who ivill make a 
study of the conditions around the relations of 
patients to their employment m mdustnal life 
The study of how best to handle the health 
and well-bemg of employees m mdustry and 
how to correlate the nsks, mjunes, diseases, 
and treatment of same to the best advantage of 
employer and employee are the raison d’etre for 
mdustnal medicme 

The editor of this book wanted to dignify the 
field, by letting it be known that there are some, 
at least, of the more important medical men 
engaged directly in this field Among these he 
recognized many who have done outstandmg 
preventative and curative work He wanted 
to pubhsh a book that would, by its own ap- 
pearance and form, put an end to the abortive 
directones, where every name m them were 
paid for by the men named In this book, 
not one of the men whose names are listed, paid 
a cent for such publication It is not that kmd 
of a book He wanted to make available, for 
ready reference m hbranes, offices, editorial 
sanctums, etc , information relative to the 
pnncipal men who are wntmg on medical 
subjects, with particular reference to mdustnal 


medicme, traumatic surgery, occupational dis- 
eases, and alhed subjects He wanted to give 
a collection of biographical data m the field 
of mdustnal medicme and traumatic surgery, 
which would be m every respect comparable 
to “Who’s Who m Amenca’’ and evidently he 
has succeeded m domg exactly that 

The names are arranged alphabetically and 
geographically (m a supplementary hst) 

The format, paper, prmtmg, etc , are good. 
The book will prove to be valuable m many 
places 


RdNTGENDlAGNOSTlK DER KNOCI^EN- UND 
GLENK KRANKHEITEN PaRT III — ^JOEVT 

Osteomatosis and Chondromatosis By 
VON Prof Dr Robert Kienbock A vol- 
ume of 228 pages, 194 illustrations Pub- 
hshed by Urban & Schwarzenberg, Vienna, 
1934 Pnce, rm 22 50 

The author presents us with a review of the 
jomt osteomas and chondromatosis It is pre- 
pared m the form of an atlas of radiology 
with a review of the pertinent facts regardmg 
the diagnosis of these conditions The author 
presents a complete review of the important 
literature on each of the phases of the subject 
and numerous case histones of each type with 
excellent roentgenographic pictures 

The work is divided mto three parts Part I, 
jomt osteomatosis (which he designates as a 
“new disease of joints”). Part II, jomt 
chondromatosis (bemgn), and Part III, mahg- 
nant chondromatosis and chondrosarcomato- 
sis of jomts 

The latter two subjects are ably presented, 
excellently illustrated and, the wnter thinks, 
cover the present knowledge of this subject 
m a most excellent manner Chondrosarcoma, 
though rare of the jomt capsule, nghtly has a 
place in the discussion Reviewmg the cases 
presented m the text, we are led to beheve that 
some of these are pnmary.lo chondrosarcomas 
of the bone rather than of the jomt capsule 
with secondary extension mto the jomt The 
differentiation may be and probably is of aca- 
demic importance and mterest 

As for the “new disease of jomts,” “jomt 
osteomatosis,” we fail to be impressed with the 
importance or rationale of such a nomenclature 
for It simply represents a groupmg together 
of what we have usually called hypertrophic 
changes typical of the so-called hypertro- 
phic arthntis or osteoarthritis and of trau- 



376 


radiology 


matic arthritis, and a second group of what 
he calls sohtary and atypical changes which 
are benign osteochondromas involving or e\- 
tendmg mto the jomts We cannot see where 
such a classification helps our knowledge of 
these conditions but, on the other hand, would 
say that it seems to us to be confusmg 
With it, the author presents an excellent 
group of cases and a complete review of these 
case histones, givmg us therem an atlas of 
radiographic reviews of these cases which is 
valuable to anyone seeking information on this 
subject 

Strahlungen Wesen, Erzeugung und 
Mechanismus der Biologischen Wirk- 


UNG Bv Dr Karl G Zimmer, Assistant 
an der Strahlenabteilung des Cecihenhauses 
Berhn-Charlottenburg A volume of 72 
pages, 40 illustrations Pubhshed by Georg 
Thieme, Leipzig, 1937 Pnce, 3 20 rm , 
pasteboard 

In this booklet which is one of a senes, 
“Problems der Theoretischen imd Angewand- 
ten Genetik und deren Grenzgebiete" (W F 
Reimg, Editor), Zimmer discusses the whole 
range of radiations fundamentally, completely, 
bnefly, and yet simply It is an excellent m- 
troduction to radiophysics and it gives to aU an 
understandmg of the fimdamentals of radiation 
biology 
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FISTULAS 

Etiology and Therapy of So-termed Fistula Am 
Robert Baumann and Kasper Blond Schweiz med 
Wchnschr , April 11, 1936, pp 358-361 

Through extensive roentgenographic study of in- 
jected fistulae in ano, the authors are convmced that 
anal fistula should be considered as thrombophiebttK 
pufulcnta chronica am et recti Almost without ex- 
ception, the typical fistula commences as a pen-proctal 
abscess, which becomes thrombosed and later causes 
infected vances It can be dogmatically stated that 
m a case m which a fistula is present, hemorrhoids are 
present After rupture of the fistula externally, gas 
and feces escape thereby The important considera- 
tion is the fact that the Iming of the fistula is composed 
of endothelium partly from the venous walls and 
therefore granulation tissue cannot be formed 

WnxtAM R Stbchhr, M D 


FRACTURES 

Fracture of the Neck of the Femur F J Gaenslen 
Jour Am Med Assn , July 11, 1936, 107, 105-114 
From the story of the climcal course of the impacted 
fracture one can best understand the underlymg prmci- 
ples mvotved in the heahng process 

No one method of reduction will fit all cases, all cases 
properly reduced and properly spiked will not go on to 
sohd union Internal fixation has decided advantages 
over external fixation and present day conventional 
methods, while representmg a distmct advance as 
compared with earlier methods will give way to more 
precise and more certam procedures 

The author attempts to rationalize first the method 
of reduction of fractures of the neck of the femur by 
traction m flexion and secondly the method of mtemal 
fixation This attempt is based m part on chmcal 
observations and m part on experimental studies on 
the skeleton and on animals 

Charles G Sotheri-and M B (Tor ) 

See also under The Hip Joint,” page 3S2 
f 

Duration of Fractures and Operative Defects of the 
Skull as Revealed by Roentgenograms (A Follow-up 
Study of 100 Patients) Mark Albert Glaser and 
Edward S Blame Jour Am hied Assn , July 4, 
1930 107, 31-24 

Because of academic and also medico legal mter- 
est, 100 cases were studied by repeated roentgenographic 
examinations ivith all technical factors standardized 
as far as possible In all children studied, linear frac 
turcs disappeared withm sl\ months from the time of 
the injury, in adults the tmie varied to as long ns 
eight years Depressed fractures show obhteration of 
the fracture Imcs in from one to four years In depressed 
fractures m which fragments of bone are removed the 
fillmg defects did not decrease in size Loose fragments 
of bone were gradually absorbed Operative defects 


acted similarly, the bone never fills m and the edges 
become smooth and rounded Osteoplastic bone flaps 
of the skull turned down for tumor or hemorrhage 
usually do not degenerate. They are muted to the 
skull by heavy bands of fibrous tissue 

Charles G SerrHERtAND, M B (Tor ) 


GALL BLADDER (NORIvIAL AND 
PATHOLOGIC) 

Cholangiographic Demonstration of Biliary Dys- 
synergia and Other Obstructive Lesions of the Gall 
Bladder and Bile Ducts R Russell Best and N 
Frederick Hicken. Jour Am Med Assn , Nov 14, 
1936, 107, 1615-1619 

Dyssynergia is defined as a spasm of the lower end 
of the common duct This and obstructive lesions of 
the extra-hepatic bile ducts have been demonstrated 
durmg operation by cholangiography, t e , injecting 
radiopaque flmds mto the common duct This pro- 
cedure they termed immediate cholangiography", the 
mjection of radiopaque substances post-operatively, 
through catheters tubes or fistulas, has been designated 
delayed cholangiography ” Lipoidme, thonum di- 
oxide sol and hippuran were found most smtable, 
each had its advantages and disadvantages Immediate 
cfaolangiograms proved a definite aid m diagnosis and 
prevented compheatmg cucpmstances which arose from 
mcision and exploration of the common duct The 
status of the cystic duct can also be ascertamed 

Delayed cholangiograms are an aid m determuung 
the status of the choledochal sphmeter, the presence of 
overlooked stones, stneture and tumor and the presence 
of pancreatitis or tumor of the pancreas and also 
help determme when sufficient time has elapsed for 
bihary drainage 

Charles G Sutherland M B (Tor ) 


Ehmmation of Confusing Gas Shadows durmg 
Cholecystography by the Use of Pitressin E N Collins 
and J C Root Jour Am Med Assn , July 4, 1936 
107, 32 

In the course of 600 cholecystographic examinations, 
the use of this preparation was deemed advisable m 73 
instances They have found the use of pitressm more 
effective than the use of enemas In the absence of 
cardiovascular contra mdications the dose is one 
ampoule (10 pressor umts) The preparation has not 
been used m patients havmg a systohe blood pressure 
below 100 mm of mercury or m patients who have 
advanced hypertension or suspected coronary disease 
Cholecystograms were made from 45 to 60 nunutes 
after the mjection of the drug In pracUcaUy all m- 
stances m which the drug was used, mtestmal acUvity 
was evidenced by mild, cramp like sensations m the 
abdomen, together with a feelmg of expected defeca- 
tion if this did not actually occur 
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In those instances in which the blood pressure was 
taken every five nunutes for one hour there was a 
gradual and progressive fall m both the systohc and 
diastohc blood pressure dunng the first tlurty or forty 
minutes, and then a progressive rise m both untd the 
end of the hour, but m no instance was the terminal 
readmg as high as that before the administration of 
pitressin 

Charles G Sutherland, M B (Tor ) 


Pressure m the Common Bde Duct of Man Its 
Relation to Pam FoUowmg Cholecystectomy John 
M McGowan, Winfield L Butsch, and Waltman 
Walters Jour Am Med Assn , June 27, 1936, 106, 
2227-2230 

Roentgenography was used m the study of the func- 
tion of the sphmctenc mechanism at the lower end of 
the common bile duct Direct measurement of changes 
m physiologic functions of the common bile duct of 
human bemgs who had disease of the bihary tract 
were made by the use of an especially devised manom- 
eter Pressure necessary to force the solution into 
the duodenum was designated the perfusion” pres- 
sure When the tube to the reservou bottle was 
clamped off the pressure as recorded m the manometer 
fell at a vanable speed to a fiied level, which was re- 
ferred to as the ‘ mtraductal” pressure, Choledocho 
grams (roentgenograms of the common duct filled with 
6 c c of hpoiodme) were made before and after the 
subcutaneous mjecbon of one sucth gram (0 01 gm ) 
of morphme to record the findmgs of the manometnc 
studies 

It was found that administration of morphme pro- 
duced a rise m pressure m the common duct of patients 
whose gall bladders had been removed This rise m 
pressure was accompamed by pam m one case Periodic 
rises m pressure, with pam, were demonstrated m- 
dependent of the effect of morphme Amyl mtnte 
and glyceryl tnmtrate reheve the pam and pressure 
produced by morphme 

Charles G Sutherland M-B (Tor ) 


GALLSTONES 

Visualization of Mmute Gallstones Lajer Forma 
Uon of Bile Ahce EtUnger Am Jour Roentgenol 
and Rad Ther May, 1930 35, 656-661 

Examination of the gall bladder in the upnght posi 
Uon and with compression is of value especiallj in 
those cases in which the climcal and roentgenologic 
findmgs do not agree This method may reveal smaU 
calcuh which by gravitj wdl collect *at the lowest 
pole of the bladder, if they are of lesser specific gravnty 
thej may float m a horizontal Ime above the bile of 
greater specific gravity, which m the usual prone posi 
uon may not have been seen. This method has also 
revealed that there is a layer fonnaUon m normal bile 
and whereas m the prone position much non<ontrast 
bde may cause a famt shadow m the upnght posiUon 


a normal filhng is seen The loss of non-contrast bde 
may thus cause an increased density of the bladder 
after a fatty meal 

S M Atklns MD 


GAS GANGRENE 

Present Status of the X rays as an Aid m the Treat- 
ment of Gas Gangrene. James F KeUy and D Arnold 
Dowell Jour Am Med. Assn Oct 3 1936, 107, 
1114-1117 

Emergency treatment of a case, iismg a mobile x- 
ray imit with what seemed a small dose when a depth 
factor was desired achieved such a bnUiant result that 
eight cases have been simdarly treated with starthng 
results The treatment was successful m cases in 
which the e.\trenuUes were concerned, not so success 
fill m cases m which the trunk was mvolved 

A second senes of 32 coses treated with x rays was 
reviewed Eight cases with trunk mvolveraent in this 
senes all lived. 

The treatment should be started as soon as the dis 
ease is suspected and should be given throughout its 
course twice each day for at least three days, mommg 
and evenmg and of sufficient voltage to insure pene- 
tration of the mvolved tissue For an extremity they 
used from 90 to 100 kv with 1 mm alurmnura filter, 
and for the trunk from 130 to 160 kv with increased 
filtrabon, about 100 roentgens per treatment over each 
area Serum should also be used unless there is some 
contra mdicabon to its use. 

Charles G Sutherland M B (Tor ) 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Disseminated Polyposis of the Colon A New 
Surgical Treatment m Selected Cases Charles W 
Alayo and E G Wakefield Jour Am Med Assn 
Aug 1 1936 107, 342-347 

Polyp IS a gross anatomic term and is not mtended 
to mdicate the probable histologic structure of the 
tumor IBetwcen the extremes of small evcrescenccs 
on the mucous surface to pediculate tumors of varying 
size there are many variations m the gross appearance 
of these tmiiors For the sake of dearness the division 
of Erdmann and Aloms into the (1) congemtal or 
adolescent m ongm and (2) those which are acquired 
or of Wesson and Bargen (1) post inflammatory and 
(2) true IS explained The polyps of the colon that 
Erdmann and Morris classified as congemtal or adoles 
cent m origin are recognized by Wesson and Bargen as 
true pobTis their cases bdongmg to this group 

•V pol^*p of the intestine ni3> pro\c serious in ont 
of four ways (1) it nia> bleed as a result of infcctiou 
or ulceration (2} it may obstruct tht. intestine \^hcn 
It attained sufficient size (3) it ma> product, an 
intussusception and (4} mo:*t important of all it may 
become malignant if carcinoma is not alri:ad> present 
when the poIyT is hr^t discovered 
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Nineteen cases, confirmed by examination after 
surgical removal, are reported The surgical treat- 
ment by a five stage procedure has proved the most 
satisfactory method m the authors' experience 

Charles G Sutherland, M B (Tor ) 


Benzednue Sulfate and its Value m Spasm of the 
Gastro-mtestinal Tract Abraham Myerson and Max 
Ritvo Jour Am Med Assn , July 4, 1938, 107,24-26 
Benzednne is a synthetic derivative of ephedrme and 
m the form of benzednne sulfate it is stable and can be 
administered orally It causes stimulation of the 
sympatheUc nervous system and has been used success- 
fully in the treatment of narcolepsy In non toxic 
doses it lessens or abolishes spastic manifestations of 
the gastro-mtestinal tract withm a few mmutes Re- 
laxation of the sphmcter permits the passage of a broad 
stream of the banum sulfate mixture through the p> - 
lorus and duodenum The drug lessens the tone 
moderately, and dinnnidies peristaltic activity only 
shghtly The stomach actually empties mote rapidly 
than normally under the influence of the drug The 
lumen of the small and the large bowel is increased 
the haustrations become broader and shallower, and 
contractures or irregularities due to spasm diminish 
markedly or disappear entirely 

The dosage for the average patient is 30 mg orallj , 
very stout patients may require 40 mg , thm and very 
young mdividuals are given from 10 to 20 mg It is 
given in tablet form with a few sips of water 

Unpleasant effects may occur m about 2 per cent of 
the patients 

The effect begins in about ten mmutes and reaches 
its height m from fifteen to thirty mmutes, it lessens 
within an hour and gradually disappears 

Charles G Sutherland, M B (Tor ) 


GENERAL BODY EXPOSURE 

The Problem of General Body Exposure to Roentgen 
Rays C Kruchen Strahlentherapie 1936, 57, 64 
A recent interest in the use of general body exposure 
to roentgen rays mduced the author to analyze our 
present knowledge on this subject He finds that there 
are very few data available regarding the mechanism of 
effect of, and the tolerance for, general body exposure 
to roentgen rays There is no question but that the 
dosage can be regulated very accuratelj The regen- 
eration of the blood seems to be satisfactory , provided 
there does not exist a complicating anemia or cachexia 
In leukemia and Hodgkin’s disease as well as in poly- 
cythemia this technic seems to be of value. It has 
also been tned successfully in bronchial asthma How 
much can be expected m generalized carcinoma is diffi- 
cult to predict at this time General body exposure to 
roentgen rays should not be given to patients with se- 
vere anemia, cache.xia and diseases of the heart or 
kidney s 

Ernst A Pohle, M D , Ph D 


General Body Exposure with Roentgen Rays J 
Belot Strahlentherapie, 1936, 56, 680 

The author discusses the use of general body exposure 
with roentgen rays m the treatment of skm lesions and 
malignant disease Potentials of from 100 to 120 kv 
are recommended m dermatologic conditions and from 
200 to 300 kv at 3 5 meters distance for deep therapy 
This permits of an even distribution over an area of 
I 6 square meters No improvement m the homo- 
geneity of radiation can be obtained by increasmg the 
filter thickness beyond 0 5 mm Cu Although small 
doses as measured m air ore apphed, the doses effective 
biologically are high because of the large surface which 
IS exposed and because of the mcrease in depth dose due 
to the long distance 

Ernst A Pohlb, M D , Ph D 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

The Roentgenological Visualization of the Male 
Urethra O Gnmm Deutsche med Wchnschr , 
1936, 62, 1671 

The author relates his experience with the radiologi- 
cal visualization of the male urethra, using “Jodipm” 
as a contrast medium The technic of the mjection is 
desenbed m detail Six roentgenograms are appended 
showing some of the most characteristic pathology 
Ernst A Pohlb, M D , Ph D 


GRENZ RAYS 

Grenz and X rays, and a New Umversal Therapy 
Apparatus Georg Jacoby Schweiz med Wchn- 
schr , May 9, 1936, pp 464 , 485 

Employing a new apparatus capable of producing 
rays of a quahty between Grenz and x-rays, the author 
claims to be able to produce results equal to each of 
these, with the additional convemence of a smgle 
apparatus If the dermatologist wishes to employ 
either Grenz or x rays, the machme can readily pro- 
duce these, so that all types of skm disease can be 
successfully treated with but one machme 

Wn.LiAii R Stechbr, M D 

GYNECOLOGY AND OBSTETRICS 

Cune Therapy of Uterine Fibroid and Hemorrhagic 
Metropathies I Jovm Strahlentherapie, 1936, 57, 
30 

The author reports his e.xpenence m the treatment of 
47 cases of utenne fibroids and bleedmg m 47 coses 
The dose for fibroids varied from 1,400 to 4,200 mgh , 
depending somewhat on the size and location of the tu- 
mor Gamma rays were used (1 mm Pt) The pa- 
tients with utenne bleeding were subdivided m four 
groups hemorrhage durmg puberty, m the child bear- 
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ing penod, climactenc bleeding and bleeding after the 
menopause la the first group doses of 480-720 mgh 
seemed sufBcient, m the second group, doses of 1 000- 
1 680 mgh were necessary, m the third group this was 
mcreased to 2,400-2,880 mgh In the last group the 
doses amounted to 4,500 mgh in order to have sufficient 
radiation m cases m which an intra uterine mabgnancy 
might be present 

In conclusion, the author states that radium and ro 
entgen rays are equals from the therapeutic standpoint 
Roentgen rays have the advantage of no mortahty and 
no morbidity Radium therapy is indicated m cases 
with excessive bleeding m carcmoma of the cervix 
comphcated with fibroid m submucous fibroids if opera- 
tion is refused m utenne bleedmg m virgins occa- 
sionally durmg the child bearmg penod, and in utenne 
bleedmg dunng the menopause 

Ernst A Pohle M D , Ph D 


Roentgenologic Aid in Obstetncs E Anderes 
Schweiz med Wchnschr , Jan 11, 1936, pp 26 28 

The author emphasizes the discrepancy between the 
fetal position t» utero as depicted m text-boohs and as 
It is constantly noted roentgenographically The acute 
flexion of the torso, hitherto considered the position of 
the fetus, had been proven to be erroneous It was 
probably resultant of study of the prepared specimen 
m which fixation has caused uterine musculature con- 
traction and pressure upon the fetus In all cases 
noted roentgenographically there was the appearance 
of relaxation of the fetus, thereby pemuttmg rotation 
of the body untd the last day of gestation If this 
motion 13 interfered with, due to diminished or ab- 
normal ammotic fluid, anomalies such as club foot, 
etc , are prone to result Additionally, roentgenog- 
raphy has shown that with rupture of the ammotic 
sac, the- fetus -assumes— aiu extended position of the 
vertebral column thereby aiding fetal axis pressure 
durmg delivery 

A diagnosis of pregnancy can be made under most 
unusual and favorable circumstances as early as the 
eighth or mnth weeL, but absolute proof is not present 
until the eighteenth week This has become of less 
importance smce the advent of the Aschheim Zondek 
test 

The most practical aspect of radiology m obstetncs 
IS pelvimetry Of the numerous complicated methods 
advocated the author considers only two to be of 
simple practical worth namely the anteroposterior 
projection of Martius with the patient m the serai- 
sittmg position and the supenor pelvic strait parallel 
to the film This is accomplished by making the 
distance from the top of the symphysis pubis to the 
table top, and from the spmous process to the table 
top equal A check upon this is readily accomplished 
by noting m the roentgenogram whether the isehiac 
spines are ntuated midway between the symphysis 
pubis and the promontory of the sacrum An addi 
Uonal profile roentgenogram, as advocated by 
Guthmann completes the pelvimetnc measurements 


The sagittal plane of the conjugata vera is made parallel 
to the film by adjustmg the patient so that the cciitral 
ray is directed through both trochanters. This is 
also a check upon the fimshed roentgcnographic posi- 
tion by notmg whether or not there is supcnmposition 
of the trochanters Since all these measurements arc 
magnified and distorted, they are readily corrected by 
employmg a simple geometric relationship between the 
distance of the conjugata vera to the distance of the 
supenor strait and the target from the film Although 
theoretically it is as important to measure the fetal 
head by cephalometry, the author considers this pro- 
cedure as very unsatisfactory 

Roentgenograms are useful m detectmg vanous pelvic 
malformations Although one can deduce with fair 
accuracy the age of the fetus by notmg the ossification 
centers present, this is often a difficult procedure due 
to supenmposition of the fetal outline upon the 
maternal skeleton Multiple pregnancies and fetal 
monstrosities are diagnosed with certainty and 
hydrocephalus microcephalus, and anencephaly are 
worthy of especial attention If the latter is demon 
strated roentgenographically, the mother can be spared 
the chagrm and arduous labor of giving buth to a mon- 
ster by the production of a therapeutic abortion Prior 
to Ctesarean operations a roentgenogram should always 
be obtained to determme whether or not there is intra 
utenne fetal death, a condition which is readily 
diagnosed by noting ovemdmg of the cramal bones of 
the fetal head out of proportion to the estimated time 
of gestation with marked extension of the fetal spine 
William R Stbciier, M D 

THE HIP JOINT 

Fracture of the Neck of the Femur m Children 
Joseph I Mitchell Jour Am Med Assn , Nov 14 
1936 107, 1603-1600 

Fractures of the neck of the femur are relativily 
infrequent m chddren These may be divided ana 
tomically mto three types (1) epiphyseal separation 
(2) transcervical fracture and (3) cervico-trochantenc 
fracture Traumatic separation of the upper femoral 
epiphysis is rare the cervico-trochantenc type is the 
most common The fracture may be incomplete or the 
fragments may be impacted by the violence of the 
force Bony union occurs promptly as a rule but often 
with coxa vara deformity which causes subsequent 
disabdity of a senous nature Treatment by continuous 
traction combined with immobilization of the hip in 
abduction is advised to prevent coxa vara and shorttii 
ing of the extremity 

Charles G Sutiierl-vM) M B (Tor ) 

See also under * Fractures ** page 3i9 


HODGKIN’S DISEASE 

Roentgenologic Considerations of Lymphoblastoma 
. —Roentgen Pulmonary Pathology of the Hodgkin i 
Type Carleton B Peirce Harold W Jacox anil 
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Roscoe C Hildreth Am Jour Roentgenol and Rad 
Ther August 1936 36, 146-164 

An analysis of all cases of pnmary diseases of the 
hematopoietic system other than anemia occumng at 
the Umversity of Michigan Hospital between the dates 
of July 1, 1925, and Feb 1, 1935 was made by the 
writers Dunng this interval of approximately tea 
years, 681 cases have been exaimned While there was 
a shght mcrease in number per year there was no rela- 
tive mcrease when compared with the number of pa- 
tients registered There were 214 cases classified as 
either (1) simple Hodgkin’s type, of which there were 
172, (2) Hodgkm’s disease with leukemia cutis, of 
which there were 12, (3) Hodgkin’s disease with acute 
leukemia of which there was one, and (4) sarcomatous 
Hodgkm’s disease of which there were 29 X-ray 
classification of cases based on chest radiography was 
as follows (a) no chest exanunation, 16 cases, (5) 
normal chest roentgenograms, 74 cases, (c) hilar aden- 
opathy, 22 cases, (d) mediastinal tumor, 46 cases, 
(e) mediastinal tumor and hilar adenopathy, 8 cases, 
(J) parenchymatous mvolvement, 8 cases, (g) paren- 
chymatous mvolvement and hdar adenopathy 10 
cases, (Jt) parenchymatous mvolvement and medias- 
tmal tumor, 8 cases, (t) parenchymatous, hilar, and 
mediastinal mvolvement 3 cases, (j) pleural mvolve- 
ment with or without either of the above, 22 cases 
There are numerous illustrations which emphasue the 
necessity of lateral as well as postero anterior radio- 
graphic examinations Qiute commonly roentgeno- 
graphic evidence of mtrathoracic mvolvement is far 
greater than the clmical signs or symptoms of the chest 
disease would mdicate 

Since the x ray manifestations of mtrathoracic Hodg- 
kin are so variable it follows that positive differential 
diagnosis of Hodgkm from other commoner mtratho- 
racic diseases cannot be made roentgenologically Simi- 
larly the X ray findmgs offer no basts for prognosis as 
to duration of the disease 

Approximately one-third of the cases m this senes 
had normal chest x-ray findmgs 

J E Habbe M D 


Roentgenologic Considerations of Lymphoblastoma 
If — Roentgen Therapy of Hodgkin s Disease. Harold 
W Jacox Carleton B Peirce and Roscoe C Hildreth 
Am Jour Roentgenol and Rad Ther , August, 1936, 
36, 165-168 

In a senes of 215 cases of Hodgkin's disease treated 
dunng the past decade Group I (58 patients) received 
repeated local irradiation Group II (60) were irrad- 
iated over the entire lymphahc system. Group III 
(53) had only one or two local (obviously inadequate) 
treatments and Group (54) received no treatment m 
this hospital, by the authors About the same number 
of each of these four groups had received some radia- 
uon before bang admitted to the Um\ crsitj of Michi- 
gan Hospital In the first group local radiation was 
applied repeatedly to the areas involved with ather 
medium or short ware length roentgen nijs with dosage 


from 100 to 400 r per portal, at mtervals of approxi- 
mately one month In Group ir general systemic radia- 
Uon mcludmg all lymph gland beanng areas was em- 
ployed, with medium wave length x rays to the penph- 
eral gland structures and short wave length x-rays to 
the deeper glands of the chest, abdomen, and pelvis 
The dosage was from 200 to 500 r per field depending 
upon the patient’s age and general cli n ical condition 
and 12 to 16 portals, at the rate of two per day, consti- 
tuted each course This senes was repeated after ap- 
proximately six weeks, unless the patient had made 
exceptional improvement from the onginal senes 

The irradiation of the patients m Group III was ob- 
viously mcomplete, and the cases placed m Group IV 
were utihzed as controls 

From the analysis of this senes of cases the authors 
conclude that roentgen therapy m any degree has m- 
duced defimte extension of hfe, as compared with un- 
treated patients, and furthermore, that systemic radia- 
tion has accomplished a better symptomatic response 
than local radiation but is no more effectual than local 
treatments m prolongation of the total duration of the 
disease 

J E Habbe, M D 


Unusual Complications of Lymphoblastoma and 
Their Radiation Treatment Arthur U Desjardins, 
Harold C Habem and Charles W Watkins Am 
Jour Roentgenol and Rad Ther , August 1936, 36, 
169-179 

Hodgkin's disease with pnmaiy mvolvement of the 
abdominal nodes is much more common than generally 
IS realized Furthermore when there is infiltration 
mto structures m cases m which lymphoid tissue does 
not occur normally, many other diseases may be simu- 
lated The writers consider chronic infection (com- 
monly pyogemc less commonly tuberculous or syphi- 
htic) to be the probable eUologic factor and pomt out 
that the first gland enlargement is usually m that part 
of the body where the infection was harbored 

Comphcations personally observed include fever, 
pruritus, mfiltraUons of the skin, orbital infiltrauons, 
sternal erosions by mediastinal gland enlargements, 
recurrent laryngeal nerve mvolvement, pleural effusion, 
ascites edema of lower extremities infiltration of testis, 
bone mvolvement either by direct erosion or mvasion, 
mfiltration of the spinal cord or bram, and secondary m- 
fection associated with the lymphoblastoma 

Fever and pruritus usually mdicate mvolvement of 
the retropentoneal nodes, and these symptoms respond 
promptly with thorough radiation of the abdominal 
glands In abdominal therapy four fields anteriorly 
and four fields postenorly should be employed with the 
rays convergmg toward the mid-hue where most of the 
glands are situated Medium voltage rays (135 kv p ) 
usmg 4 or 6 mm aluimnum filter are preferred because 
of the greater safety of repeated senes than when 200 
kv p therapy is utilized from the begmmng 

The more acute the process the less satisfactory the 
response to irradiation In addiUon to chromcity 
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thoroughness of the treatment is the next most im- 
portant factor m influencmg the duration of the disease. 
Maximal doses are to be avoided, however 
In cases m which the rather rare comphcation of 
secondary mfection with pus formation has taken plaee 
It IS important to surgically dram the pus, otherwise 
radiation will be meffective 

J E Habbe M D 


INFECTIONS (THERAPY) 

Roentgen Therapy of Some Infections Fred M 
Hodges and R A Berger Jour Am Med Assn , 
Nov 7, 1936 107, 1651-1554 
This is a report of accomplishments and cdncltisions 
obtamed through 17 years of expenencei 1 To offer the 
patient the utmost that irradiation wdl give there must 
be complete and absolute co-operation between the co 
workers 

Various lesions were collocated m accordance with 
then- sensitivity or susceptibihty to irradiation as fol- 
lows Group 1, Early localized erysipelas m adults, 
furuncles and furunculosis granulomas, mfected 
hemangiomas, celluhtis of certam types, Mikuhczs 
disease, parotitis and rhmoph 3 mia Group 2 em- 
braced carbuncles, blastomycosis, and sporotnchosis 
Group 1 comprises those mfecUons which are sufB- 
ciently amenable to irradiation to render no other form 
of therapeusis necessary The lesions respond so 
readily that one may predict an immediate amehora- 
tion or abortment, followed by rapid regression and 
healing 

In Group 2 they have placed those infections m 
which irradiabon is an important auxihary m the ar- 
mamentanum for the management of these lesions 
Different types of lesion and similar lesions m differ- 
ent stages of development react somewhat differently 
to roentgen rays The techmc employed is not empin- 
cal every case is mdividuahzed and treated accord- 
mgly 

Charles G Sutherland, M B (Tor ) 


INFLAMMATORY DISEASES 

Fibrositis W S C Coperaan Jour Am Med 
Assn , Oct 17 1936 107, 1295-1297 

Fibrositis IS the term given to an inflammatory reac 
tion of fibrous supportmg tissue to extraneous poisons 
either toxic or bacterial It is charactenzed by nodular 
or bandhke thickenmgs in the affected fibrous tissue m 
the fascia hmng the muscles or joints or sometimes cm 
bedded m the substance of the muscles themselx cs In 
the latter case they can be felt onlj when the muscles 
are m a state of relaxation after the passmg of the acute 
attack. 

Fibrositis ma> attack fibrous tissue whercv cr it is situ- 
ated and smce such tissue may occur almost anyivherc 
m the body the mamfestations of this disease arc 
protean 


Roughly the situations in which it occurs with fre- 
quency may be thus classified (1) Subcutaneous tissue 
(panmcuhtis) which wnll mclude the areolar and adipose 
tissue found m this situation. (2) Intramuscular, 
which will mclude inflammation of the tissue that sepa 
rates the fascial muscular planes (myositis), the Iming 
of the bursm (bursitis), and the periarticular fibrous tis- 
sue (capsuhtis) (3) The fibrous sheaths of the chief 
nerve trunks such as the saatic or the brachial nerves 
(interstitial neuntis) 

Fibrositis IS most common m sites in which a com- 
bination of stram and chill occur most usually Com 
mon situations are therefore the lumbar region (lura- 
bago), the back of the neck, the shoulder the scalp 
(rheumatic headaches) and the elbow (certain forms of 
te nnis elbow) Less common sites which when affected 
often give nse to mistaken diagnoses are the attach 
meat of the ihocostahs muscle to the lower six nbs and 
the subcutaneous tissue of the precordial area 

Biopsy reveals no typical pathologic structure. 
Whatever the actual etiology of fibrosis may be, the 
background will nearly alivays be found to reveal 
chronic fatigue or stram 

Chmcally there appears to be two stages m most 
cases of fibrositis (1) The stage of effusion, in cases in 
which this IS superficial, a puffy sivelhng may be seen 
(2) the stage of orgamzation durmg which the serofib- 
rmous exudate gets partially absorbed while the residue 
becomes mvaded by fibroblasts and a low grade fibrosis 
results formmgmtramuscular and mterfasaal adhesions 
and, later, palpable nodules A further frequent com 
plamt IS of muscular stiffness, which generally persists 
even after the pam has disappeared 

Lewellyn m the majority of his cases, confirmed the 
presence of either enlarged or shrunken thyroid glands. 

Treatment mcludes a salt free diet mcrease of flmd 
mtake, heat and massage 

Charles G Sutherland, M B (Tor ) 


THE INTESTINES 

The Small Intestine Eugene P Pendergrass Jour 
Am Med Assn , Dec 5 1930 107, 1859—1801 

It IS essential that collective studies be made of the 
small mtestme m healthj indmduals and in patients 
having lesions of the small intestine Lesions involving 
other portions of the gastro-intestinal tract as well as 
conditions outside of it ma> exert a profound influence 
on the mechanics and pattern of the small mtestme 
Any investigation therefore, should include a considera 
tion of all such factors The author presents a plea for 
a standard meal so that one radiologist may compare 
his results with those of another The pattern of the 
small mtestme will var> considerablj depending on 
the composition of the foodstuff it rcceive-s It varies 
abo with the consistencj of the meal its size the gastric 
emptymg time and the tonicitj of the intestinal tract 
Certain pathologic conditions which onl> indirectly 
affect the intestinal tract nia> cause a profound change 
m the small intestine pattern 
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The author reconunends a meal conststmg of 6 
ounces (140 gm ) of banum sulphate and 6 ounces 
(160 C.C ) of water The normal stomach empties such 
a meal m the majority of instances withm two hours, 
occasionally the period is as long as three hours The 
head of the column reaches the cecum occasionally m 
one and one half hours In most instances it requues 
from two to three hours to reach the cecum and from 
four to snt hours for the mtestme entirely to empty 
Itself 

The mucosal pattern is described m detad m the dif- 
ferent porUons of the small bowel The upper three- 
fifths of the small mtestme consists of jejunem, and this 
generally hes to a large extent m the left side of the 
abdomen The lumen vanes m size m fat and thm 
mdividuals and m men and women 

The eiammation of the small mtestme requires 
several hours as a rule, and occasionally its phy^Iogic 
function IS disturbed as a result of the patient havmg 
developed a headache because of food bemg withheld 
Psychic or emotional disturbances may apparently 
influence the motihty and pattern of the small mtestme 
Normal variations and anomahes were found more 
frequently than anticipated 

The radiologist should be evtremely careful m at- 
temptmg to identify for the surgeon the pomt of 
obstruction m the small mtestme 
Various drugs were found to have a profound effect 
on the gastro-mtestmal tract for from twenty-four hours 
to five days 

A large group of other lesions that disturb the normal 
physiology reflexly are bemg studied to be reported 
later 

Charles G Sotherland, M B (Tor ) 


THE LUNGS 

The Middle Lobe of the Right Lung Its Roentgen 
Appearance m Health and Disease. Aubrey O Hamp- 
ton and Donald S King Am Jour Roentgenol, and 
Rad Ther June 1936,35,721-739 

The ivnters describe the roentgenologic findmgs m 56 
patients suffermg from disease of the nght middle lobe 
41 of whom were operated on or had postmortem ex- 
ammation, while 15 had bronchoscopy or hpiodol bron- 
chography only Particular consideration is devoted 
to the appearances of various pathologic processes as 
shown on the nght lateral film 

First attention is given to the apphed roentgen anat- 
omy, and it 13 pointed out that m cases m which the 
lesion has more or less the distnbution of the lateral as 
pcct of the lobe a tnangular shadow ivill be produced 
on the lateral roentgenogram, but if the lesion follows 
the distnbution of the medial part of the lobe a more 
rectangular shadow will result A lesion of the latter 
distnbution will obscure more or less the nght heart 
border and render cloudy the nght cardiophremc angle. 

Primary encapsulated interlobar empyema is now 
considered a rant> by the wnlers as m the entire senes 
not a smglc proven case was found Lung abscess in 


the same region is fauly common by comparison A 
warmng is offered against the careless mismterpretation 
of mterlobar empyema when actually there is no lesion 
m this vicmity but merely an overlap of the nght dia- 
phragm and postenor aspect of the heart m such a way 
as to give a shadow simulatmg effusion This appear- 
ance IS most readily obtamed if for any reason the nght 
diaphragm is abnormally elevated 

Not infrequently, the nght middle lobe is so fibrosed 
and collapsed as to be of no more than two to three cen- 
timeters m greatest thickness m lateral projection, m 
such cases mterlobar pathology is apt to be diagnosed 
mistakenly The demonstration of the mterlobar 
pleural septa is of great importance m makmg for cor- 
rect differential diagnosis, although at tunes bron- 
choscopy or bronchography is absolutely essential to a 
final diagnosis 

J E Habbe, M D 


Concemmg the Symptomatology of Congemtal Cys- 
tic Pulmonary Disease (Honey-combed Lung) F H 
Weis Fortschr a, d Geb d Rfintgenstrahlen, Sep- 
tember 1936, 54, 230-237 

This IS a report of two cases of this relatively rare 
disease tvith considerable references to the hterature 
(Zdamsky Lenk Canigiani, etc ) One of these pa- 
tients tvas under observation for over mne years and m 
spite of repeated mtercurrent infection ultimately 
showed no progress m numerous pulmonary cysts 
Roentgen therapy, collapse therapy, and. paralysis of 
the diaphragm were without influence The dther pa- 
tient, representmg the type of small jxiunded and poly- 
hedral cysts throughout both lungs, silccumbed to m- 
tercurrent infection (tuberculosis) and could be studied 
carefully at autopsy This infection-involved only the 
right middle lobe. It is assumed that in this case a 
chrome peribronchitis led to progressive mterstitial in- 
duration ynth subsequent alveolar ectasia. The neces- 
sity of etiologic diagnosis of pulmonary cavities is 
apparent 

H A Jarre, M D 


OSTEOMYELITIS 

Osteomyehtis at Cook County Hospital with an Ap- 
praisal of Orrs Method of Treatment Marcus H 
Hobart and Donald S Miller Jour Am Med Assn 
Oct 3, 1936, 107, 1118-1121 
The authors present an appraisal of Orr s method of 
treatment m this msUtuUon More than 375 pauents 
were operated on and of these only one-third have an- 
swered the follow-up requests to return for a final 
check up The cases reviewed number 108, with 135 
admittances to the hospital, the majority occurred m 
adults betiveen the ages of 20 and 40 The Orr method 
gave 62 per cent symptom free results m these cases 
Charles G Sutherland, M B (Tor ) 
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thoroughness of the treatment is the next most im- 
portant factor m mfluencmg the duration of the disease 
Alaximal doses are to be avoided, however 

In cases m which the rather rare comphcation of 
secondary infection with pus formation has taken place 
It IS important to surgically dram the pus, otherwise 
radiation will be meffective 

J E Habbe M D 


INFECTIONS (THERAPY) 

Roentgen Therapy of Some Infections Fred M 
Hodges and R A Berger Jour Am Med Assn, 
Nov 7, 1936, 107, 15S1-1564 
This IS a report of accomplishments and cdnclusions 
obtamed through 17 years of experience?- J To offer the 
patient the utmost that irradiation ivdl give there must 
be complete and absolute co-oiieration between the co- 
workers 

Various lesions were collocated in accordance with 
their sensitivity or susceptibility to irradiation as fol- 
lows Group 1, Early localized erysipelas m adults, 
furuncles and furunculosis, granulomas, mfected 
hemangiomas, celluhtis of certam types, Mikuhczs 
disease, parotitis and rhmophyma Group 2 em 
braced carbimdes blastom 3 T:osis and sporotnchosis 
Group 1 comprises those mfections which are suffi 
ciently amenable to irradiation to render no other form 
of therapeusis necessary The lesions respond so 
readily that one may predict an immediate amehora 
tion or abortment, followed by rapid regression and 
heahng 

In Group 2 they have placed those infections m 
which irradiation is an important auxihary m the ar- 
mamentarium for the management of these lesions 
Different types of lesion and similar lesions m differ 
ent stages of development react somewhat differentl> 
to roentgen rays The techmc employed, is not empin- 
cal every case is mdividualized and treated accord 
mgly 

Charubs G Sutherland M B (Tor ) 


INFLAAIMATORY DISEASES 

Fibrositis W S C Copeman Jour Am Med 
Assn Oct 17 1936 107, 1295-1297 

Fibrositis IS the term given to an inflammatory reac 
tion of fibrous supporting tissue to extraneous poisons 
either toxic or bacterial. It is characterized by nodular 
or bandhke thickemngs m the affected fibrous tissue in 
the fascia linin g the muscles or jomts or sometimes cm 
bedded m the substance of the muscles themselves In 
the latter case they can be felt only when the muscles 
are in a state of reIa.\aUon after the passing of the acute 
attack 

Fibrositis ma> attack fibrous tissue wherex er it is situ- 
ated and smce such tissue may occur almost anywhere 
m the body the manifestations of this disease are 
protean 


Roughly the situations m which it occurs with fre- 
quency may be thus classified (1) Subcutaneous tissue 
(panmculitis) which will mclude the areolar and adipose 
tissue found m this situation (2) Intramuscular, 
which wnll mclude mflammation of the tissue that sepa 
rates the fascial muscular planes (myositis), the lining 
of the bursm (bursitis) and the penarticular fibrous tis- 
sue (capsulitis) (3) The fibrous sheaths of the chief 
nerve trunks, such as the saatic or the brachial nencs 
(mterstitial neuntis) 

Fibrositis IS most common m sites m which a com 
bination of stram and chill occur most usually Com 
mon situations are therefore the lumbar region (lum 
bago), the back of the neck, the shoulder the scalp 
(rheumatic headaches) and the elbow (certam forms of 
tennis elbow) Less common sites which when affected 
often give nse to mistaken diagnoses are the attach 
ment of the ihocostahs muscle to the lower six nbs and 
the subcutaneous tissue of the precordial area. 

Biopsy reveals no typical pathologic structure 
Whatever the aetual etiology of fibrosis may be, the 
background will nearly always be found to reveal 
chrome fatigue or strain 

Chmcally there appears to be two stages m most 
cases of fibrositis (1) The stage of effusion, m cases m 
which this IS superficial, a puffy swellmg may be seen, 
(2) the stage of orgamzation dunng which the serofib- 
rmous exudate gets partially absorbed, while the residue 
becomes invaded by fibroblasts, and a low grade fibrosis 

results formmgmtramuscularandmterfasaaladhesions 

and later, palpable nodules A further frequent com 
plamt IS of muscular stiffness which generally persists 
even after the pain has disappeared 

Lewellyn in the majonty of his cases confirmed the 
presence of either enlarged or shrunken thyroid glands. 

Treatment mcludes a salt free diet increase of fluid 
mtake heat and massage. 

Charles G Sutherland M B (Tor ) 


THE INTESTINES 

The Small Intestme Eugene P Pendergrass Jour 
Am Med Assn Dec 5, 1936 107, 1859-lSOl 
It IS essential that collective studies be made of the 
small intestme in healthj indinduals and m patients 
havmg lesions of the small intestme Lesions m\ olvmg 
other portions of the gastro mtestinal tract, as well as 
conditions outside of it may exert a profound influence 
on the mechames and pattern of the small mteslme 
Any mvestigation therefore should mclude a considcra 
tioa of all such factors The author presents a plea for 
a standard meal so that one radiologist may compare 
his results with those of another The pattern of the 
small intestme ivill vary considerably depending on 
the composition of the foodstuff it receives It varies 
also WTth the consistency of the meal its size the gastric 
emptymg time and the tomcity of the mtestinal tract 
Certmn pathologic conditions which only mdireclly 
affect the mtestinal tract may cause a profound change 
in the small intestme paiurn 
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of the grade of the defect A correct posture appears 
to be au appreciable advantage to ctrculatory and res- 
piratory function in the majority of persons, but m 
some a postural defect may be a compensatory mecha- 
nism which It IS madvisable to disturb The therapeutic 
application of postural correction should be made ac- 
cordmg to the requuements of the individual case, and 
only after an attempt to determme in what posture the 
mdividual is functionally most eflScient 

Charles G Sutherlakd, M B (Tor ) 


THE PROSTATE 

Roentgen Therapy of Prostatitis J Palugyay 
Fortschr a. d Geb d Rdntgenstrahlen, September, 
1936, 54, 215-218 

This report is based on a study of 76 cases of which 
eight were aShcted with acute or subacute prostatitis, 
41 with a chrome infection, mil cases the infection oc- 
curred m a hypertrophic prostate, and 16 cases were 
referred for radiation therapy under the assumption of 
a malignancy m the gland Seven of the acute cases 
harbored an urethrogmous infection, while m the eighth 
case It followed a severe celluhtis of the hand Sue of 
the 41 chrome cases harbored a gonorrheal infection 
some of them a mixed infection, m three cases a so 
called aseptic prostatitis had to be assumed 
Slx of the eight acute cases were cured by a single 
senes of radiation After an unsuccessful first senes, 
the two other patients did not return for further ob- 
servation or treatment Of the 41 chrome cases, 15 were 
cured by one senes though a second senes was given to 
six of them to secure complete disappearance of subjec- 
tive distress eight further cases were cured subjec- 
tively and objectively by two senes, three additional 
coses by three senes of radiation In two cases an ab- 
scess had to be drained after the first senes jot radiation.. 
Four cases developed a recurrence after the first senes 
and required a second senes of treatment several 
months later In su cases no effect of any land was 
obtamed by the first senes of radiation and this 
method of treatment was then discontmucd In three 
cases there was an aggravation of symptoms rather 
than an improvement 

Thus a cure was obtained by from one to three se- 
nes of radiation m more than 75 per cent of acute and 
chronic cases, 22 per cent of the cases showed no eSects 
In three cases an aggravation occurred 

Technic — Small doses highly filtered irradiation, 
large field of entry, total dosage— the smaller, the more 
intense the inflammatory reaction On admittance 
from 20 to 60 r from a large suprasymphyseal field and 
equal amounts to a sacral field from six to eight days 
later to which may be added if necessary, a smaller 
penneal field following an additional mterval of from 
three to six days. The senes may be repeated after 
three weeks at which tune the total dose may be in 
creased somewhat 

Quite frequently a considerable irradiation reaction 
IS observed even after such small doses Under the as 


sumption of prostatic mahgnancy 16 cases were re- 
ferred, but on the basis of the resulting reaction and 
cure, the diagnosis had to be corrected to that of m- 
flammatory prostatitis. 

From his observations the author comes to the con- 
clusion that prostatitis is one of the most gratifymg con- 
ditions for well dnected roentgen therapy, m the acute 
as well as chronic State In dubious cases of malig- 
nancy, radiation therapy would seem justifiable for 
therapeutic and diagnostic purposes 

H A Jarre, M D 


RADIOLOGY, PRACTICE OF 

What the Radiologist Should Know about CUmcal 
Pathology Karl Komblum and Henry J Tumen 
Am Jour Roentgenol and Rad Ther , August, 1936, 
36, 202-232 

In his effort to become master of the art of roentgen- 
ology the radiologist is apt to forget much of the general 
medical knowledge which he learned in undergraduate 
days or before limiting his work Furthermore, as the 
years pass there is much that is new m all the specialties 
and It IS difficult for the radiologist to keep abreast of 
all these advances Cluneal pathology is one of the 
most important specialties concemmg which he should 
keep informed It is ivith the idea of fulfilling m part 
this need that the waters present this matenal with a 
page and a half summary at the end m table form, of a 
number of ranges of normal m laboratory tests of the 
blood, the stomach contents, and the liver, gall bladder, 
and kidney functions 

Concemmg blood exammations, the reporting of 
hemoglobin determinations m grams per 100 c c is 
advocated in preference to percentage 
Smee most mahgnanLtumors are accompanied by an 
mcreased sedimentation rate, this test is advocated as a 
means of aiding in the differential diagnosis of tumors 
In cases of anemia in which there is a pathologic con- 
dition of the bone marrow irradiation should be given 
with caution However, there is no substantial proof 
to date that the diagnostic use of thorotrast iviU cause 
mjmy to the blood or bone marrow 

The writers also prefer to see differential counts of 
the white blood cells m actual number per centimeter 
rather than m percentages 

In considenng blood chemistry, it is pointed out that 
the most common extra renal cause of an increase of 
urea nitrogen is acute high mtestinal obstruction 
If liver disease can be excluded the serum phospha- 
tase determination may be of special value m studymg 
bone diseases For example, m Paget s the phospha- 
tase IS markedly elevated The same is true of hyper- 
parathyroidism In myeloma there is lesser elevation 
In SchuUer-ChnsUan syndrome a condition depen- 
dent upon a hyperlipemia there is usually also a hyper- 
cholesteremia 

The presence of alkalosis may aid materially m final 
evaluation of obstructive lesions at the pylorus found 
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Acute Hematogenous Osteomyelitis An Analysis of 
75 Cases Robert Crawford Robertson Jour Am 
Med Assn , Oct 10 1936, 107, 1193-1199 
The essential pathologic condition m acute hema- 
togenous osteomyehtis is a blood stream infection com- 
phcated by local mfection of one or more bones The 
author presents a review of 75 successive unselected, 
private, and climcal cases treated withm the past mne 
years Defimtely acute hematogenous, pyogemc 
cases only were included. Twenty-two days was ar- 
bitrarily chosen as the time limit m determimng acuity 
The principle of early dramage was followed m all of 
these. Early roentgen changes were seen as early as 
the fifth day and were absent as late as the fourteenth 
day following onset in one case 

The majority of the best results were obtamed by 
drainage of the bone withm one week followmg the 
onset The mortality rate was also highest m cases in 
which drainage was instituted withm this period 

Charles G Sutherland, M B (Tor ) 


After the data of history and chemical changes were 
analyzed and their adjuvant value esumated, the x ray 
e.\aniinations assume the decisive role m differentiation 
The important x ray catena are of two lands (1) the 
onginal appearance of the lesion by i rays and (2) 
changes in the ongmal appearance of the lesion with 
tnal treatment It is undoubtedly true that the lesion 
of the pars media which appears in the ongmal x ray 
exaimnation as the protrudmg crater off the lesser 
curvature m the pars media and without mvohemcnt 
of the postenor wrall is practically always benign and 
shows a tendency to relatively qmck heahng with 
synchronous diminution of the size of the crater Com 
plete heahng occurs when there is complete disappear 
ance of the crater 

With all the diagnostic data (history chemistry, and 
\-ray examinations) at hand one is still not mfrequently 
doubtful as to the bemgmty of the lesion Safeguards 
are a limited penod of tnal management and a careful 
follow-up of all cases 

Charles G Sutherland, M B (Tor ) 


Bone Growdh Disturbance Followmg Hematogenous 
Acute Osteomyehtis John C Wilson and Francis M 
McKeever Jour Am Med Assn Oct 10 1936 107, 
1188-1193 

This IS a review of 64 patients with 90 mdividual foci 
of mfection who suffered from acute hematogenous os- 
teomyehtis Fifty mne m this group showed involve- 
ment of the long bones with a diaphysis and one or 
more terminal epiphyses Five cases showed the le- 
sion m the os calms which grows by accretion and has no 
diaphysis or ter minal epiphyses 

The growth disturbances occurrmg m the long bones 
were classified as follows (1) Primary vanations (a) 
penmetnc hypertrophy, (b) lengthemng, (c) shortfen- 
mg (d) directional changes (coxa valga and antero- 
postenor and lateral bowmg) (2) Secondary vana- 
tions, disturbance of joint mclmation (genu valgum, 
medial deviation of the ankle or lateral deviation of the 
ankle) (3) Concomitant vanations compensatory 
lengthemng of umnfected parallehng bones and short- 
enmg and dimmution of size of feet without infection 
m any of the component osseous structures 

Early operative mtervention in this senes did not 
decrease the frequency of growth disturbances 

Cilxrles G Sutherland M B (Tor ) 


PEPTIC ULCER 

A Review of the Gastne Ulcer Problem Sara if 
Jordan Jour Am Med Assn Oct 31 1936 107, 

1451-1456 

The author reviewed 119 cases m which the diagno- 
sis of gastne ulcer was made on a reasonable basis and 
checked by surgical exploration in 31 cases or by follow- 
up studies xaiymg from a few months to eleven and 
one half years after medical treatment 


Permanence of Cure Followmg Ruptured Duodenal 
Ulcer Donald Guthne and Robert F Sharer Jour 
Am Med Assn Sept 20 1936 107, 1018-1022 
The authors discuss the opinion of vanous schools as 
to the best procedure m acute perforation of a duo- 
denal ulcer They review their own senes of 78 cases 
four operated on outside the hospital and 74 treated in 
the hospital over a 26 year penod 
Pneumopentoneum determmed by correct fluoro- 
scopic exammation was of distinct value m many 
cases, and Smger and Vaughan are quoted as mamtam 
mg that It IS effective m 86 per cent of their cases proved 
b> operation The treatment employed m their cases 
was one of simple closure a gastro-entcrostomy being 
performed at a later date only if obstruction developed 
Four patients however reqmrcd a gastro-enterostomy 
at the first operation because of obvious obstruction of 
the duodenum Their operative mortality was 20 3 
per cent 

Charles G Sutherland M B (Tor ) 


POSTURAL DEFECTS 

Physiologic Effects of the Correction of Faulty Pos 
ture. Louis B Laplace and Jesse T Nicholson Jour 
Am Med Assn Sept 20 1936 107, 1009-1012 
Observations were made on a senes of 26 healthy 
adults of both sexes bavmg disorders of the back at 
tnbutable to postural strain 

Twenty three subjects were studied with respect to 
the unmediatc physiologic effects of changmg from a 
faulty posture to a conected posture eight of these 
were further studied with respect to the degree of per 
nianencc of these effects followmg a year of routine 
corrccU\c exercises. 

It was concluded that the results of correcting faulty 
posture differ widely between mdiwduals irrespective 
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cal pulmonary tuberculosis m those with anthracosili- 
cosis was 16 per cent m the early cases and 43 per cent 
m the late well established cases Among the controls 
and those essentially negative for anthracosihcosis, the 
prevalence was, respectively, 1 and 2 per cent, or about 
the same as m the general population 

Charles G Sutherland M B (Tor ) 


THE SKIN 

Severe Xerostonua from X ray Treatment for Hy- 
pertrichosis Sigmund S Greenbaum and Henry 
Tumen Jour Am Med Assn , Oct 17, 1936, 107, 
1297 

In various parts of the Umted States a number of 
patients with untoward cutaneous comphcations from 
the use of the commennahzed Tncho (x-ray) System m 
the treatment of hypertrichosis of the face have been 
observed Filtered x rays obviated the superficial 
comphcations such as cutaneous atrophy and telan- 
giectases so commonly seen It was, however, followed 
by deep ejects on the sahvary glands of the oral mucous 
membrane and their secretions 

The authors report a case of a woman treated by a 
"cosmetologist” with progressive development of oral 
dryness 

Charles G Sutherland M B (Tor ) 


SOFT TISSUE ROENTGENOGRAPHY 

Air Injection of the Fascial Spaces A New Method 
of Soft Tissue Roentgenography Prelinimary Report. 
Charles Murray Gratz. Am Jour Roentgenol and 
Rad Ther June 1936 35, 750 751 

Air mjections into the fascial spaces are described by 
the ivntcr m this prehmmary report LiLe the en- 
cephalogram, the pneumofasciagram” may have both 
diagnostic and therapeutic value Fascial adhesions 
may produce certam restriction of motion and will 
cause certam abnormal distribution and irregularity of 
the air shadow The freemg of adhesions by this diag- 
nostic procedure may account for the therapeutic 
benefit that the i\ nter has seen m some cases The pro- 
cedure should take place in the operatmg room and 
the patient should remam hospitalized from 24 to 48 
hours 

J E Habbe, M D 


THE STOIMACH 

Diagnostic Aspects of Rocntgenologically Negative 
Gastric Disorders George B Eusterman Jour Am 
Med Assn Oct 31 1930, 107, 1432-1436 

The efficiencj of modem roentgenologic diagnosis 
pumits classification of diseases of the stomach mto 
roentgenologicallj positive and roentgenologicallj nega- 


tive disorders The former (ulcer, cancer, and so on) 
constitute about a fifth of the cases of chrome dys- 
pepsia conung under observation at the chmc, roent- 
genologically negative disorders which have been classi- 
fied and described constitute the remamder 

Gastnc disturbances refiexly engendered by disease 
of the abdominal viscera other than the stomach itself 
or its continuations exceed m importance the gastnc 
neuroses, because of their nature and extent and the 
comparative frequency of their occurrence They 
constitute from a third to two-fifths of all cases The 
neuroses constitute about a fourth of the total 

Charles G Sutherland, M B (Tor ) 


THE TEETH 

Chrome Endemic Dental Fluorosis (Mottled Enamel) 
H Trendley Dean Jour Am Med Assn , Oct, 17, 
1936 107,1269-1273 

The endemic hypoplasia of the permanent teeth 
known as chronic endemic dental fluorosis, or mottled 
enamel, is a water borne disease associated with the m- 
gestion of toxic amounts of fluondes m the water used 
for cookmg and dnnkmg dimng the period of calcifica- 
tion of the affected teeth The permanent teeth m 
particular are affected, although m areas of medium to 
marked seventy the signs of mottled enamel are at 
times observable on certam of the deciduous teeth. 

Mottled enamel is a permanent physical disfigure- 
ment The distnbution is world wide The most se- 
verely affected State in the Umted States is Texas 
Among the foreign countnes the Argentme Repubhc is 
the most senously affected 

In spite of then defective structure, mottled enamel 
teeth exhibit no greater hability to canes than do nor- 
mally calcified teeth 

In the hght of present knowledge this disease is 
readily preventable The logical approach to the solu- 
tion of this problem is avoiding the use of water con- 
tammg fluondes m excess of the permissible limit. In 
some instances this can be accomplished by simply 
changmg to a readilj available source in the same neigh- 
borhood that IS free from toxic amounts of fluonde. 
The water may be diluted to bnng the fluonde content 
down or the water supply may be treated by chemical 
means for the removal of toxic amounts of fluondes 
Charles G Sutherland M B (Tor ) 


THE TONSILS 

Changes m the Bactenal Flora of the Tonsils Induced 
by Roentgen Therapy of Cases Afflicted with Chrome 
Tonsillitis E D Dubowjn and N M Gordijan. 
Fortschr a d Geb d R6ntgenstrahlen January 1936, 
S3, 73-76 

The bactenal flora of 79 paUents affheted ivith 
chrome tonsilhtis was investigated before and after 
roentgen irradiation up to four months after treatment 
The folloiving results were reported 
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roentgenologically If tfiere is an alUIosis associated 
with an obstructive lesion at the gastnc outlet the le- 
sion IS probably benign, smce in most cases of benign 
ulcer there is a hyperacidity and the vomiting will 
cause a loss of chlondes Conversely m mahgnancies 
with achlorhydria there is no chlonde loss and no alLa- 
losis 

Gastnc analysis curves are important m duodenal 
ulcer in which lesion from 70 to 80 per cent of the cases 
there is a sharp rise m free HCl which remains elevated 
m the first hour and may go even higher m the second 
and third hours and m gastnc carcmoma, m from 60 to 
80 per cent of which cases there is an achlorhydna 

Concermng hver tests, it is emphasized that there is 
no functional test which if negative will entirely rule 
out advanced hepatic disease 

Gall bladder drainage and chole 9 jystography are not 
antagonistic but if used joratly^wiU often supplement 
one another m diagnostic information If by gall- 
bladder drainage one can demonstrate cholesterol crys- 
tals and the orange pigment of what is probably calcium 
bihrubinate, one may be nearly 100 per cent certam of 
the presence of gallstones The absence of concen- 
trated B bUe m repeated dramages constitutes good 
evidence of disturbed gall-bladder function 

J E Habbe, M D 


RADIUM 

Treatment of Intrasellar Tumors by Radon W O 
Lodge Bntish hied Jour , Dec 19 1936 pp 1257, 
1268 

The author describes his experience and operative 
technic with radon seed implantation m treatmg mtra- 
sellar tumors A case is described m which the patient 
was well two years after the operation 

G E Burch M D 


hidd Radium Therapy F Howard Humphns 
British Med Jour Sept 12, pp 532-635 
Various methods are discussed for coUectmg and 
usmg radium emanation in practice The author 
considers It beneficial m (1) gout and goutiness”, (2) 
certam gynecological conditions as pelvic pain and 
congestion salpmgitis and m the treatment and cure 
of stenlity, (3) certain dermatological conditions as 
psoriasis mycosis fungoids eczema and hchen, (4) 
chrome catarrhal conditions and affecuons of the smuses 
and respiratoo organs and (5) for revitahzmg in 
conwilescence notably from septic troubles It is 
eramently suitable in the complamts of middle and 
old age premature agmg more especially m recupera- 
tion in cases of exhaustion or weahness foUowmg 
operation long illness or ox erworh ' 

He discusses the various theories by which radon gas 
IS said to produce its beneficial results He concludes 
These findings suggest as a possible rationale for 


emanotherapy, that the emanation, by ymtue of ,u 
positive and negative charges, may remoy c the eicctnc 
charges from the body coUoids and have a stabihzing 
action resultmg m a sedative effect on the tissues 
The rationale of the radon treatment of rheumatism is 
one of oxidation and detoxication and there is no 
doubt but that treatment by mdd radium therapy 
does raise the patient’s resistance in a remarlable 
way " 

G E Buech, hi D 


ROENTGEN-RAY BURNS AND 
INJURIES 

Erysipelas Caremomatosum Resembhng Radio- 
dermatitis George E Pfahler Am Jour Roentgenol 
and Rad Ther , June, 1936 35, S04-812 

Smce m most cases at least, this form of malignancy 
develops mdependent of x ray therapy or other local 
apphcation, it is reasonably certam that irradiation has 
nothmg to do with the condition Nevertheless it is 
sometimes misdiagnosed as radiodermatitis or radio- 
telangiectasis Whde m some eases the disease extends 
through the blood vessels of the skm by direct pennea 
tion the more common route is through the lymphatics 
of the skin and subcutaneous tissue Microscopic 
study of biopsy matenal shoivs collections of cancer 
cells m the conum with no mvasion of the epidermis 
The chmeal appearance is that of mabgnant disease 
ivith an inflammatory reaction Roentgui irradiation 
may give defimte improvement, although m 15 cases 
exammed and treated by the author none was perraa 
neatly cured 

J E Habbe M D 


SILICOSIS 

Anthracosihcosis Waldemar C Drecssen and R R- 
Jones Jour Am Med Assn. Oct 10 1930 107, 
1179-1185 

This IS a study based on practically all the persoimtl 
of three representative mmes engaged in mmmg and 
processmg of bard coal m Pennsylvania numbenng 
2 711 tuberculosis free disabled former anthracite worL- 
ers in hospitals mtensively mxestigatcd and hmited 
observations on the disease as obserxed m a tubcrcu 
losis sanatonums in Pennsy Kama The last occupa 
tion listed was the mmer s present job The xvcightcd 
average dust e-xposure in each job was multiplied by 
the number of years m that occupation The sum of 
all these products divided by years in the industry, 
gaxe a fairly accurate estimate of the man s axerage 
exposure The worLers wrere dixadtd chiefly into three 
groups (I) Regular miners c-xpo^ed to a dust wath a 
free sihea content of from 3 to 4 per cent (2) \V others 
in the haulage ways exposed to dust walh a free silica 
content of 13 per cent { i) Roch tunnekrs and much 
ers c-xpose*d to 35 per cent free silico. 

Of this group of 2 71 1 they found Olh (22 7 per cent) 

affected with anthracosilicosis The prexalciiceofclini 
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WHY PNEUMOPERITONEUM?^ 

By IRVING F STEIN, M D , Associate Professor of Obstetrics and Gynecology, Northwestern 
University Medical School, Attending Physiaan, Department of Obstetrics and Gynecology, 

Michael Reese Hospital, Chicago 


F or the past thirteen years, I have 
made pneumopentoneal diagnosis a 
part of my gynecologic armamentar- 
ium and have come to feel that it is one 
of the most valuable diagnostic procedures 
we possess In cases of difficult or ob- 
scure diagnosis and m gynecologic differen- 
tial diagnosis, the pelvic pneumogram has 
frequently been the means of estabhshmg 
the true status Visitmg physicians and 
students are usually startled at the clanty 
with which the pelvic organs are revealed 
on the roentgen film and they express 
amazement that hospitals m general and 
medical schools m particular do not utihze 
and teach this method of diagnosis All 
who have seen the results of pneumo- 
pentoneum appreciate its value, but they 
harbor an unwarranted apprehension of 
harmful effects from the procedure 
Roentgen diagnosis is a relatively recent 
acquisition in both obstetrics and gyne- 
cology In obstetrics, techmcal difficulties 
and the fear of fetal injury had to be over- 
come before general acceptance of \-ray 
examination was accomplished (1,2) The 
obstetncian now welcomes this diagnostic 
aid m sohniig many clincial problems On 
the other hand, the gynecologist does not 
feel the need for roentgenographic cor- 
roboration because, as a rule, he is satis- 
fied with a diagnosis achiei ed by means of 

‘ PrescutiHl before the Radiological Society of North 
America at the Twcot> second Annual Me'ctmg at 
Cincinnati No\ JO-Dcc 4 193C 
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a history and a bimanual exammation 
Even to-day, when pneumoroentgenog- 
raphy has been utilized for over twenty 
years and uterosalpmgography for more 
than ten years, there are many physiaans 
practising gynecology who are skeptical 
of the need for these methods Further- 
more, there still appears to be a doubt as 
to their value and their exists an unfounded 
fear of danger m their apphcation The 
favorable results obtained m cases of 
stenhty foUowmg the use of gas or iodized 
oil for testing tubal patency have tended 
to overcome to a great extent the doubts 
concermng uterotubography m this con- 
dition There still exists, however, some 
fear of injury to healthy fallopiEin tubes 
or pelvic pentoneum by the iodized oils 
employed as contrast media, although 
evidence is lackmg to substantiate this 
misapprehension I have examined many 
histologic sections of normal fallopian 
tubes removed after hpiodol instillation 
and have not found evidence of inflamma- 
tory change (foreign body giant cells) re- 
sulbng from iodized oil The few instances 
of complications resultmg from long reten- 
tion of hpiodol which have been reported 
m^e literature occurred m cases of chrome 
tubal inflammation in which the oil lodged 
m closed cavities Many gynecologists 
who admit the meats of roentgen diagnosis 
in this field nevertheless feel that the 
method employed makes demands upon 
their time which they are unwilhng to allow 
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Group 1 — This group consisted of 54 cases afflicted 
with chrome tonsiUitis but without disease of the inter- 
nal organs or joints Before roentgen therapy, 27 
cases showed the presence of hemolytic streptococcus, 
in 19 cases (70 4 per cent) this infection disappeared 
after the first treatment, while Streptococcus ttrtdans 
disappeared in seven of twelve cases, and Staphylococ- 
cus aureus in six of nme cases 

Group 2 — This group consisted of 11 patients with 
chronic tonsilhtis and disease of the mtemal organs, or 
bones and jomts Streptococcus hcemolyltcus disappeared 
m five of eight cases, Streptococcus mrtdans in three of 
five, and Staphylococcus aureus in six of nme 

Group 3 — This group consisted of 14 children with 
high-grade tonsillar hyperplasia and respiratory diffi- 
culties but without angina No pathogenic micro- 
organisms were present m the tonsils, either before or 
after roentgen irradiation 

Treatment employed consisted of 210 kv , 4 ma , 0 6 
mm of copper plus 2 mm of aliinunum, 26 cm focal- 
skm distance, size of field 4 X 5 cm m children, 5 X 
6 cm m adults, over the mandibular angle Children 
from 5 to 10 years of age received 25 per cent of a skin 
erythema dose, 10 to 16 years of age, 30 per cent, 
older ones, 33 to 35 per cent One skin erythema dose 
equaled 640 r A second senes of treatments was given 
usually one month after the first 

H A jAWiE, M D 

TULAREMIA 

Pnmary Tularemic Ulcers in Pharynx F H 
McGovern Jour Am Med Assn , Nov 14, 1936, 
107 , 1629, 1630 

Tularemia is primarily a fatal disease of rodents, 
chiefly rabbits and is secondarily transmitted to man 
from rodents by the bite of an infected tick and other 
blood suckmg insects, by contamination of the hands 
with infected material or by the mgestion of improperly 
cooked infected meat It occurs in four mam types 
ulceroglandular, oculoglandular, glandular, and ty- 
pboidal The ulcers are chrome indurations resembling 
the pmnary lesion of syphilis, appearing after an incuba- 
tion period of from one to mne days, and accompanied 
by chills high fever sweatmg headache and prostra- 
tion The regional adenopathy, often qmte large and 
frequently suppurative may appear before the pri- 
mary lesion is apparent Pulmonary mamfestations con- 
sistmg of pulmonic consohdation, bronchitis, or pleural 
effusion may follow the initial symptoms A moderate 


leukocytosis with a distinct shift of the bchdlmg count 
to the left IS found A diagnosis is ordipanly confirmed 
by a positive agglutmauon reaction of the serum 
against Bactenum tularense This reaction becomes 
positive generally m the second or third week and 
persists indefimtely 

One case is reported with pnmary ulceraboas m the 
pharynx and bilateral cervical adenopathy, the mocula 
tion presumably occurrmg from crushmg an infected 
dog tick and carrymg the organisms to the mouth on 
the fingers 

Charles G Sutherland, M B (Tor ) 


TUMORS (DIAGNOSIS) 

Some Discrepanaes and Pitfalls that Occur in Clim 
cal Work as the Result of the Gradmg of Tumors F 
W Konzelmann Am Jour Roentgenol and Rad 
Ther , June, 1936, 35, 795-803 

Reasons for discrepanaes between histologic grading 
of degree of malignancy by the Broders’ method and the 
end-result of treatment are discussed A smgle biopsy 
may be misleadmg as to the predommatmg cell type, 
hence the tumor grade Moreover Broders’ ongmal 
work was done on material which did not have the ad 
vantage of modem x ray and radium therapy Again 
the biopsy will give no clue as to whether metastasis 
has occurred or not, a fact of obvious vitai importance 
m amvmg at a prognosis 

In hp cancer, while m a general way sire of the leaon 
IS comparable with duration of tumor and degree of 
malignancy, the comadence is not sufficiently frequent 
to permit grading on any one factor 

According to some workers changes m grade may oc 
cur m metastasis In the opmion of others, histologic 
gradmg has been unsatisfactory both as a means of es 
timatmg prognosis and for determining ladiabon 
dosage. 

Even m the hands of a group of expert tumor pa 
thologists histologic gradmg resulted in an accuracy of 
only about 60 per cent as compared with the cluneal 
follow ups in a senes of 100 breast tumors. 

There are of course, many well known exceptions to 
Bergom€ s law which states that the more anaplastic 
tumors are, the more radiosensitive they are. The 
situation is made worse by misapphcation of the terms 
’radiosensitivity” and radiocurabihty 

J E Habbe, M D 
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WHY PNEUMOPERITONEUM?' 

By IRVING F STEIN, M D , Assoaate Professor of Obstetrics and Gynecology, Northwestern 
University Medical School, Attending Physiaan, Department of Obstetrics and Gynecology, 

Michael Reese Hospital, Chicago 


F or the past thirteen years, I have 
made pneiimopentoneal diagnosis a 
part of my gynecologic armamentar- 
ium and have come to feel that it is one 
of the most valuable diagnostic procedures 
we possess In cases of difficult or ob- 
scure diagnosis and m gynecologic differen- 
tial diagnosis, the pelvic pneumogram has 
frequently been the means of establishmg 
the true status Visitmg physicians and 
students are usually startled at the clanty 
with which the pelvic organs are revealed 
on the roentgen film and they express 
amazement that hospitals m general and 
medical schools m particular do not utihze 
and teach this method of diagnosis All 
who have seen the results of pneumo- 
peritoneum appreciate its value, but they 
harbor an unwarranted apprehension of 
harmful effects from the procedure 

Roentgen diagnosis is a relatively recent 
acquisition m both obstetrics and gyne- 
cology In obstetrics, technical difficulties 
and the fear of fetal mjury had to be over- 
come before general acceptance of \-ray 
examination was accomplished (1,2) The 
obstetncian now welcomes this diagnostic 
aid in solving many chncial problems On 
the other hand, the gynecologist does not 
feel the need for roentgenographic cor- 
roboration because, as a rule, he is satis- 
fied with a diagnosis achieved by means of 

' Pascnad before the Radiological Society of North 
America at the Twenty sevond Annual Meeting, at 
Cincinnati, Nov 30-Dec J, 1930 


a history and a bimanual examination 
Even to-day, when pneumoroentgenog- 
raphy has been utilized for over twenty 
years and uterosalpmgography for more 
than ten years, there are many physicians 
practismg gynecology who are skeptical 
of the need for these methods Further- 
more, there still appears to be a doubt as 
to their value and their exists an unfounded 
fear of danger m them application The 
favorable results obtained m cases of 
stenhty foUowmg the use of gas or iodized 
oil for testmg tubal patency have tended 
to overcome to a great extent the doubts 
concerning uterotubography m this con- 
dition There stdl exists, however, some 
fear of injury to healthy fallopian tubes 
or pelvic pentoneum by the iodized oils 
employed as contrast media, although 
evidence is lackmg to substantiate this 
misapprehension I have exammed many 
histologic sections of normal fallopian 
tubes removed after hpiodol mstillation 
and have not found evidence of inflamma- 
tory change (foreign body giant cells) re- 
sulting from iodized oil The few mstances 
of comphcations resultmg from long reten- 
tion of hpiodol which have been reported 
m the literature occurred m cases of chrome 
tubal inflammation m which the oil lodged 
m closed cavities Many gynecologists 
who admit the merits of roentgen diagnosis 
m this field nevertheless feel that the 
method employed makes demands upon 
their tune which they are unwilhng to allow 
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They are willing however, to subject their 
patients to exploratory laparotomy which 
might be unnecessary There is no deny- 
mg the fact that time and patience are 
required of both gynecologist and roent- 



Fig 1 Traasabdominal 


m the majonty of gynecologic condibons 
But there are many cases m which the 
diagnosis is obscure m which the unimial 
ntetJiods must be employed For instance, 
when the question of pregnancy is involved] 



Pregnancy 10 weeks 


genologist for lipiodol instillation, mduc- 
tion of the pneumoperitoneum, roent- 
genography, and particularly for the m- 
terpretation of the films That I consider 
it time well spent is attested to by the fact 
that I am still enthusiastic over the 
methods after an expenence of thirteen 
years, dunng which I have used them in 
about 800 patients During this time, I 
have mdeed been fortunate m the con- 
tmued co-operation, assistance, and en- 
couragement of my colleague, Dr R A 
Arens, Director of the Roentgenological 
Department of Michael Reese Hospital 

DIAGNOSTIC VALUE 

Like other laboratory methods, the 
roentgenogram is employed to complement 
the data obtamed by history and physical 
exammation and thereby support, or at 
times, refute a previous diagnosis It is 
not used m heu of other diagnostic meas- 
lues, nor have I employed it as a matter 
of routine As previously stated (3), the 
usual history, bimanual and specular ex- 
aimnation suffices to arrive at a diagnosis 


it IS often not suffiaent to detemune 
whether pregnancy is present, but also 
to determme whether the implantation 
IS mtra- or extra-uterme The biologic 
test (Friedman) may be employed and, 
after 48 hours, a reasonably rehable report 
may be obtamed as to whether pregnancy 
exists, but this does not mdicate the loca- 
tion of the mdation Moreover, m the 
early weeks, this test may prove negative 
and if the embryo is dead, as in missed 
abortion or tubal mole, the result may be 
misleadmg By palpation, one may find a 
uterus somewhat enlarged and a unilateral 
tenderness so acute as to lead to a suspicion 
of tubal pregnancy Cul-de-sac puncture, 
blood counts, sedimentation tests, and 
other diagnostic procedures may prove to 
be of value, but comparatively, it is my 
opuuon that no test is so valuable 
as transabdominal pneumoperitoneum In 
makmg a differential diagnosis m such 
cases m which pregnancy is a consideration, 

I have successfully employed pneurno- 
roentgenography and thereby established 
the true diagnosis The following examples 
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abstracted from my records describe (1) 
mtra-utenne pregnancy, (2) corpus luteum 
Qys'tj and (3) unmptured tubal pregnancy 
in cases in which, prior to the roentgen 
examination, the diagnosis was m doubt or 
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the size of a 10-12 weeks’ gestation, with 
a firm, globular nght horn No adnexal 
mass was palpable The isthmus utem 
and cervix were soft, and the cervix ap- 
peared bluish to inspection The breasts 


1 

I 

I 

I 


I 

1 

I 

I 

I 



Fig 2 Transabdommal pneumoperitoneum Lutem cyst of ovary 


dispute The film m each mstance was the 
deadmg factor m arriving at the correct 
diagnosis 

Case 1 h'Irs G F , gr vu, para iv, 
three induced abortions (1932, 1934, and 
Feb 8, 1936) Menses began at 12 years 
of age and were of the regular 2S-day 
interval and of four days' duration until 
the past year, when menses were 23 to 
33 days Last normal period on Jan 2, 
1936, preceded by spottmg for five days 
Visited a physician on Feb S, 1936, for 
purpose of re-establishing penods After 
the treatment, bled for one day Patient 
was exammed at a prormnent umversity 
dime where, on first exammation, the chief 
of the clinic diagnosed uterine fibroids, but 
advised that repeated exarmnation be 
made A few days later she was told by the 
same physician tliat she had a tubal 
pregnancy She appeared at my offices on 
I^Iarch 4, 1936, complaining of backache, 
slight pain m the nght lower quadrant, 
and painful nght breast The last regular 
penod had been January 2 Exarmnation 
revealed an irregularly enlarged uterus about 


showed pregnancy hypertrophy My diag- 
nosis was mtra-utenne pregnancy with the 
probabihty of a small fibroid m the nght 
horn The Fnedman test was positive 
The patient was justly confused by three 
different diagnoses She could not recon- 
cile the diagnosis of mtra-utenne preg- 
nancy and the abortion which she beheved 
she had ob tamed m February However, 
no tissue had been observed to have been 
passed, and the shght amount of bleeding 
hardly warranted the asumption that the 
abortion had been accomphshed 

In order to present additional and more 
positive evidence of the true pelvic condi- 
tion, a transabdonunal pneumopentoneum 
was mduced the foUowmg day at Michael 
Reese Hospital Films made m the partial 
knee-chest position revealed the typical 
picture of an mtra-utenne pregnancy of 
about 10 weeks’ duration (Fig 1) No 
adnexal mass or fibroid was to be seen 
(Both conditions could have been readily 
xnsualized, if present) The patient was 
advised to report baci for prenatal care 
She subsequently visited a professional 
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abortionist and the intra-utenne pregnancy 
was removed She returned for examina- 
tion three months later, when a normal 
gemtal status was found 

Case 2 Mrs V L , age 23, married 


the left of a normal uterus and nght 
adnexEe (Fig 2) 

The patient was treated expectantly 
Menstruation occurred on April 2 and 
check-up exammation on Apnl 9 revealed 



Fig 3 Transabdominal pneumopentoneitm combined with lipiodol instillation Old ectopic pregnancy 

J 

14 months, para O Menses began at 15, entirely negabve pelvic findings, the cystic 
every 30 days, 5-6 days’ duration, moder- condition having entirely disappeared 
ate , shght dysmenorrhea first and second from the ovary That corpus luteum cysts 
day Last period had occurred on Feb 6, of the ovary may spontaneously disappear 
1929 When first seen, on March 25, 1929, is well known to gynecologists Not in- 
patient complamed that for two weeks she frequently, women with similar conditions 
had suffered severe pain and profuse bleed- are operated upon and corpus luteum 
mg At that time she was two weeks over- cysts are found instead of the expected 
due and, when seen by the family doctor, ectopic pregnancy 

was thought to have been pregnant She Case 3 Mrs E W , seen m January, 
was free from pain after this until one 1931, gave a history of spontaneous abor 
week before consulation, when abdonunal bon at home two months before and bleed- 
pains recurred and were present when the mg that had conbnued irregularly since 
pabent presented herself for exarmnabon then, accompamed by nght pehnc pain 
Bimanual exa min ation revealed an ap- Upon exarmnabon, a tender right-sided 
parently normal-sized uterus, soft, erect egg-sized swelhng was found The uterus 
The cervix was soft and the external os was and left adnexae were negatii e She was 
closed The nght adnexse were negabve informed that the mass was probably a 
There was a very soft and acutely tender tubal pregnancy and was advised to go into 
swelling m the left adnexae Diagnosis the hospital for operation Because of 
rested between tubal pregnancy and corpus economic stress, the pabent did not return 
luteum cyst immediately, but presented herself six 

Transabdominal pneumopentoneum was months later complaimng of continued 
performed the pelvic pneumogram re- nght-sided pain and irregular bleeding 
vealing an unmistakablv cysbc ovary to She was scheduled for pneumopentoneum 
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at the hospital, and an associate was dele- 
gated to the task By nusunderstanding 
what was desired, he instilled hpiodol for 
detenninmg tubal patency and reported 
that the nght tube failed to admit the 


Difference in opinion is frequently en- 
countered in cases such as those, with 
small fibroids assoaated with pelvic con- 
ditions, namely, chrome adnexitis or en- 
dometnomata Patients are confused by 



Fig 4 Transabdoramal pneumopentoneum Normal status 


iodized Oil The procedure was then re- 
peated by the author, a transabdommal 
pneumopentoneum was mduced combmed 
mth hpiodol mstiUation The films re- 
vealed the pelvis status (Fig 3) The 
utenne canty and the left tube were nor- 
mal and the tube was patent The uterus 
was normal m size and the nght tube was 
enlarged to almost utenne size, oval in 
shape It IS clearly outlmed by the pneu- 
mopentoneum The hpiodol entered the 
tubal isthmus and then dispersed into 
fine channels I beheve this dispersion 
of the iodized oil m the tube to be char- 
actenstic of certam tubal pregnancies in 
which blood clots fill the tube The diag- 
nosis from the films readily confirmed the 
previous one of tubal pregnancy Opera- 
tion was performed and a nght tubal mole 
was reino\ed Recovery was uneventful 
A vear later, the patient presented her- 
self because of a two months’ amenorrhea, 
nausea, and vomiting She was found to 
be pregnant and was subsequently de- 
lu ered normally at term 


conflictmg opmions given, and usually 
welcome, as does also the doctor, some con- 
vmemg evidence such as may be offered 
by a pneumograph In my pnvate prac- 
tice and m the service at Michael Reese 
Hospital, it IS chiefly in such cases in which 
differmg opmions are offered that I em- 
ploy diagnostic pneumopentoneum, as I 
have learned that m this manner a correct 
diagnosis can be made mthout recourse to 
the exploratory operation In some such 
mstances, particularly m women suffermg 
from pelvic pain and obese subjects m 
whom the bimanual exatrunation does not 
reveal a defimte pathologic condition, the 
film may show perfectly normal pelvic 
viscera (Fig 4) and thus obviate the neces- 
sity for any operation On the other hand, 
the patient may have been ill advised in an 
instance m which there was real need for 
surgery as m the case which follows 
Case 4 Mrs F P , age 44, married 
22 years, grav ii Menses began at 12, 
irregular G-S weeks' intervals, five days' 
duration, moderate until 1934, when 
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penods became more profuse the first day 
and patient complained of pressure pam 
on rectum 

Exammation m October, 1934, revealed 
an apparently normal uterus The cervLx 


left adnexal mass and evidence of adhesions 
were seen The films demonstrated clearly 
that there was sufllcient pathology in the 
pelvis to warrant surgical mtervenbon 
In another group of patients, the gyne- 



Fig 6 Transabdotmnal pneumopentoneum 
by adnexal inflammation and adhesions 



Extensive pelvic pathology Utenne fibroids comphcated 


was scarred from previous repair and 
several small cysts were palpated on the 
cervix Rectal examination was negative 
On Feb 26, 1935, the patient returned 
because of rectal pam and pelvic discom- 
fort The uterus was found at this tune 
to be enlarged, hard, and globular Ad- 
nexal findmgs were mdefimte, but there 
was more tenderness than previously 
Specular exammation revealed the same 
cervical and vaginal findmgs as previously 
Hysterectomy was advised 

The patient decided to seek opmion 
elsewhere At a umversity dune, she was 
told by the semor attending physician that 
there was no need for surgery She then 
consulted a colleague who advised pneumo- 
pentoneal diagnosis after he also found 
d efini te pelvic pathology on bimanual 
exammation The films (Fig 5, by 
courtesy of Dr M L Leventhal) revealed 
pathology indeed' The uterus was u- 
regularly enlarged, ivith an oval mass in 
the right horn havmg a dense border sug- 
gesting calcification In addition, a dense 


cologist may fail to find any pathologic 
conditions to account for the patient's 
symptoms — he may dassify them as func- 
tional distiubances Under such arcum- 
stances, we have at tunes been able to dis- 
dose by means of pneumopentoneum, 
malformations and devdopmental or glan- 
dular alterations of the pelvic organs which 
explained the symptoms In this connec- 
tion, we recently pubhshed a senes of cases 
m which bilateral polycysbc ovanes were 
diagnosed, chiefly by means of pneumo- 
pentoneum, m young women complammg 
of amenorrhea and stenhty (4) The 
ovanan enlargements were not palpable 
m some instances but were clearly visual- 
ized on the pneuraogram The correct 
diagnosis by means of roentgenograpluc 
methods led to the successful surgical 
treatment and to the ultimate correction 
of a supposed Junctional derangement 
(Fig 6) After operation, menstruation 
became regular and fertility was restored 
m these patients 

In estabhshmg the causative factors m 



STEIN 


WHY PNEUMOPERIXONEtTM? 


397 


cases of sterility, it is often desirable not 
only to reveal patent tubes, either by gas 
or by iodized oil, but also to show whether 
there is any pathologic alteration in the 
uterus, in the ovaries, and whether there 


leave with a resolve to utilize it when they 
return home 

In addition to their value m chmcal 
diagnosis, the films have proved to be a 
great asset m lUustratmg lectures By 



Fig 0 Transabdommal pneumopentoneam Bilateral polycystic ovaries Single girl age 20 Never 
menstruated until after operation 


are pelvic adhesions or other pelvic con- 
ditions I have thus frequently found 
pathologic conditions in addition to that 
discovered by palpation by employmg 
pneumopentoneum as a routme m my 
stenhty mvestigations (5) 

TEACHING VALUE 

jVIichael Reese ex-mternes have fre- 
quently wntten to me after leaving the 
hospital, expressmg their regrets that they 
have no facilities for pelvic pneumoperi- 
toneum m their present locations, and 
they have often ated cases wherem it 
might have been used to good advantage 
My students are likewise impressed with 
the clarity with which the female pelvic 
organs can be shown on the film, and are 
puzzled that they do not get instruction 
and traimng m their schools in this field 
Furthermore, visitmg physicians express 
great surpnse when shown the “beautiful 
films” obtained by pneumoroentgenog- 
raphy not haimg realized previously the 
method’s immense diagnostic value They 


means of the pneumogram, we can demon- 
strate differences m size and shape of the 
uterus, abnormal doubhng, the presence 
of fibroids — their number and location — 
often determming thereby whether con- 
servative treatment (myomectomy) may or 
may not be employed Ovanan tumors 
and cysts may be differentiated from each 
other and from other adnexal conditions 
In two instances, I discovered parovarian 
cysts by means of the pneumogram, which 
diagnosis proved correct at operation The 
presence of both ovaries m addition to a 
globular cyst led to the pre-operative 
diagnosis By means of the combmed 
method — iodized od mstiUation and pneu- 
moperitoneum — a maximum of mforma- 
bon concemmg the pelvic organs is ob- 
tamed The uterosalpmgography reveals 
the lumens and pneumoroentgenography 
the contours of the uterus and adnexae (6) 

DANGERS 

The fact that pneumopentoneum has 
been used m Michael Reese Hospital for 
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more than a decade by all members of the 
gynecologic staff, many times by house 
physicians, and occasionally by non-staff 
visitmg physicians, without accidents, is 
adequate answer to the question of danger 
In occasional mstances, the method has 
been abandoned short of completion be- 
cause of discomfort, nervousness, or ap- 
prehension on the part of the patient 
When no contra-mdication exists, the 
transutenne route is used for inflation, 
when it becomes a mere prolongation of the 
patency test Otherwise, transabdommal 
puncture is made, the techmc for this 
procedure havmg been previously pub- 
hshed (7) There has never been a bowel 
or blood vessel mjury as a result of punc- 
ture m our hands Gas (COj) mjected mto 
the adherent omentum has been occasion- 
ally observed, appearing at operation as 
emphysema of ^e omentum, but no fll 
effects resulted therefrom 
The pam occasioned by pentoneal punc- 
ture and distention is transient and is 
minimized by pre liminar y medication with 
morphme and scopolamme In some m- 
stances, the CO 2 does not absorb as rapidly 
as one would expect, resulting m shoulder 
pam and upper abdominal distress which 
may exist for a few days However, with 
pure CO 2 , absorption should be complete 
withm a few hours By hospitahzmg the 
patient for 24 hours, as is my routme, the 
discomfort is reduced to a neghgible 
minimum When undue pressure is used m 
mstiUmg iodized oil mto the uterus, in- 
jection of the utenne smuses and pelvic 
vems occasionally results This condition 
has been reported m the hterature and 
usually occurs in cases of tubal obstruction 
(6) While it IS considered to be an error 
m techmc, nevertheless this comphcation 
does not result m harm to the patient 


COMMENT 

In my opimon, pelvic roentgenography 
has proven to be a distmct step forward 
m gynecologic diagnosis While uterotu- 
bography has been more widely adopted 
m the study of stenhty because of its 
graphic portrayal of tubal patency or 
obstruction, pneumoperitoneum is of far 
greater value m the majonty of gynecologic 
conditions which present difSculties m 
diagnosis Furthermore, the combmed 
method offers all of the advantages of 
both techmcs The procedure, while time- 
consurcung, is not difllcult or dangerous, 
providmg that mtelhgence and care be 
employed Every x-ray department should 
be properly eqmpped with a suitable table 
to take pelvic roentgenograms after 
pneumoperitoneum, and gynecologists 
should be familiar with the technic, so 
that, m co-operation with the roentgenolo- 
gist, they can avail themselves of this truly 
valuable method of diagnosis Pneumo- 
roentgenography serves as one outstandmg 
method of accurate diagnosis m obscure 
surgical conditions in the pelvis, con- 
tranly, it may reveal normal pelvic viscera 
m the presence of symptoms referable to 
the pelvis, thus obviating the necessity for 
exploratory operations 
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T RANSUTERINE insufflation of the 
fallopian tubes with carbon dioxide 
has been employed m gynecologic di- 
agnosis smce 1920, when Rubm published 
his techmc and observations Sicard and 
Forestier, m 1925, reported the mjection of 
a solution of lodme m oil mto the uterus 
and tubes, followed by roentgenograms, m 
order to visualize these viscera Stem and 
others have combmed the two procedures 
with the idea of seeming additional infor- 
mation because of greater contrast m the 
roentgenograms A considerable htera- 
tme has accumulated concemmg both 
methods of mvestigation and concermng 
combmation of the two methods 

Insufflation is a procedure which can be 
employed safely and sabsfactonly m the 
office In performmg more than 2,000 of 
these tests no significant sequalse have oc- 
curred Properly performed, insufflation 
will give accurate information as to the 
patency or non-patency of the oviducts 


of the tube In addition, the relative size 
of the lumen of the fallopian tube can be 
estimated by the amount of pressure m 
milhmeters of mercury necessary to force 
the gas through the tube Thus, a tube is 
said to be patent to normal pressure when 
this pressme does not exceed 100 or at the 
most 120 mm of mercury (Fig I- A), and 
to be stenosed or relatively obstructed 
when the gas passes at pressures of from 
120 to 200 mm of mercury The highest 
mercury pressure that should be employed 
IS 200 mm It has been shown that if this 
pressure does not force the gas through the 
lumen of the tube, a diagnosis of non- 
patency may be made (Fig \-B) 

The determmation of patency of the 
tubes to insufflation with carbon dioxide 
IS made by (1) readmg the pressure m miffl- 
meters of mercury at which the gas passes 
through the uterus and tubes, makmg the 
readmg either directly on the manometer 
scale or on a kymograph connected to the 




Fig \~A Normal patency of the tubes A kymographic tracmg obtamed durmg the transuterme in- 
sufflation of normal fallopian tubes that are patent to normal pressure as expressed m millimeters of mercury 
Fig 1 B Non patent tubes A Lymographic tracmg obtamed durmg the transuterme insufflation of 
fallopian tubes that are not patent to a pressure of 200 mm of mercury 


The normal tube will respond to the pas- 
sage of gas by muscular activity which is 
transmitted to the kymograph as waves or 
variations m the pressure necessary to 
cause the passage of gas through the lumen 


manometer, (2) auscultation over the 
lower part of the abdomen durmg perform- 
ance of the insufflation at which tune a defi- 
nite bubblmg sound can be heard as the gas 
passes through the tubes, (3) the prac- 
tically mvanable ehatation of pam m the 
shoulder when the patient resumes the up- 
nght position after introduction of between 
200 and 300 c c of gas, this is attributable 


‘ Read before the Radiological Soaet> of North 
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to subphremc pneumopentoneum, (4) 
making roentgenograms which may demon- 
strate this pneumopentoneum 


the uterme portion of the faUopian tube 
may mfluence the passage of gas or of any 
medium m the absence of pathologic 



Fig 2-A Fig 2 B 

Fig 2- A Nonnal patency of the tubes The roentgenogram ivas tnkpn after the intra uterine mjeetion 
of iodized oil which immediately followed the insufflation represented in Figure 1-/1 Both tubes are filled 
with the contrast medium 

Fig 2-B Normal patency of the tubes This roentgenogram was taLen of the same patient represented 
m Figure 2-A, ten mmutes after that roentgenogram The iodized oil has disseminated throughout the 
pelvic portion of the peritoneal cavity 


The determmabons of patency of the 
tubes m roentgenograms, taken after the m- 
jection of iodized oil is based on the demon- 
stration of tubal filhng, with sp illin g of 
the medium mto the peritoneal cavity 
(Figs 2-A and 2-B) This may be observed 
under the fluoroscope at the time of the m- 
jection or m roentgenograms taken at m- 
tervals foUowmg the mjection When the 
correct mterpretation is m doubt, it is well 
to make further roentgenographic studies a 
few hours after the patient has been up and 
about At this time, oil which has passed 
through the tube will be dissemmated 
throughout the pelvic peritoneal cavity 
This study is based, prunanly, on 600 pa- 
tients All received iodized oil and three 
gave evidence of pelvic mflammation fol- 
lowmg the mjection These were all m- 
stances of chrome salpmgitis with tubal 
occlusion m which oil did not reach the 
peritoneal cavity 

It has been demonstrated repeatedly 
that the activity of the muscle surroundmg 


change This activity of the muscle may 
lead to erroneous diagnoses of stenosis or 
non-patency, regardless of the medium em- 
ployed Consequently, it is generally con- 
sidered best to repeat either or both exami- 
nations if the first test fails to reveal the 
passage of carbon dioxide or of iodized oil 
The second e xam ination preferably should 
be preceded by the hypodermic admmis- 
tration of one-fourth gram (0 016 gm ) of 
morphme and one-one hundred and fiftieth 
gram (0 0004 gm ) of atropme By this 
means the muscular activity of the uterus 
IS inhibited and no physiologic impediment 
should exist to the passage of the injection 
medium 

The techmc for the performance of these 
two tests need not be outlmed except to 
say that a uniform method of procedure 
was used m the performance of the tests 
throughout the senes 

FoUowmg introduction of the method in 
which a stable solution of iodine in oil is 
used, at the Chnic we employed transuter- 
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TABLE I COMPARISON OF DIAGNOSES MADE FROM ROENTGENOGRAMS FOLLOWING 

INJECTION OF IODIZED OIL AND FROM TRANSUTBRINE INSUFFLATION OP FALLOPIAN 

TUBES WITH CARBON DIOXIDE 



Diagnoses Made from | 
Roentgenograms j 

Diagnoses Made from 
Transuterme 
Insufflation 

Patients j 

Percentage 
of 600 

Patients | 

Percentage 
of 600 

Normal tubal patency i 


54 

312 i 


Chrome salpmgitis with tubal patency 

Bn 

13 5 

126 


Total tubal patency 

405 ' 

67 5 

438 


Chrome salpmgitis ivith occlusion at utenne cornua 

113 




Chrome salpmgitis with occlusion beyond uterme cornua 

82 


1 


Total non-patent tubes 

195 

32 5 

162 

27 

Total 

600 


600 



me insufflation with carbon dioxide and an 
mjection of lodued oil m practically every 
case in which there was a question as to the 
permeabihty of the fallopian tubes The 
msufflation was performed first and was 
followed immediately by mjection of the 
iodized oil These procedures were ear- 
ned out on the 600 patients m order to de- 
termme the relative accuracy of the two 
procedures m our hands 

The diagnoses m this group of cases, ac- 
cordmg to the results of the two tests, are 
shown m Table I 

It would seem from these figures that the 
diagnosis of normal tubal patency is made 
with approximately the same acciuacy by 
both methods of mvestigation, there being 
a difference of only 2 per cent m this group 
It IS mterestmg to note that nearly half of 
the women who complamed of stenhty 
gave evidence of previous tubal disease 

The diagnosis of chronic salpmgitis with 
tubal patency was made by means of trpns- 
uterme tubal insufflation m 126 cases (21 
per cent) and is based on the need of pres- 
sures of between 120 and 200 mm of mer- 
cury to cause the carbon dioxide to pass 
through the tubes and on a reduction of 
the number and extent of the fluctuations 
m pressure that are observed as the gas is 
passmg through the tubes The kymo- 
graphic tracmg m such a case is repre- 
sented m Figure 3 The diagnosis of 
chrome salpmgitis with patency of the 
tubal lumen, made from roentgenograms 


after mjection of iodized oil, has been based 
on delayed emptying of the tube, evidence of 
retention of oil m the fimbnated extrermty, 
with subsequent leakage of the oil mto the 
peritoneal cavity, and clear-cut, wire-hke 
tubal shadow with spilhng mto the pen- 
toneal cavity, marked tortuosity of the 
tube and evidence of abnormal position of 
the tube (Figs 4- A and 4-B, and 5) I 
have not been certam m all cases that a 
diagnosis of chrome salpmgitis with pa- 
tency of the tubal lumen was to be made 
from the roentgenographic evidence alone, 
for the roentgenogram may have failed to 
show suffiaent signs to mdicate such a di- 
agnosis A correlation of clmical history, 
physical examination, and results of msuf- 
flafaon seem necessary for complete diag- 
nosis m many cases The difference m the 
number of cases m which this diagnosis was 
made by the two methods is appreaable 
(45, 7 5 per cent of 600) This difference 
seems attributable to the fact that m 
the group of patients ivith diseased tubes 
and patent lumens, msufflation will show 
the signs of tubal disease more frequently 
than will roentgenograms Stenosis of 
high grade might be found and the patient 
subsequently rmght have pneumoperito- 
neum with pam m the shoulder, but from 
the roentgenogram it would be impossible to 
demonstrate oil free in the peritoneal cav- 
ity 

The diagnosis of occlusion of the fallo- 
pian tubes, made from roentgenograms 
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the utenne portion of the fallopian tube 
may influence the passage of gas or of any 
medium m the absence of pathologic 



Fig 2-A Fig 2 B 

Fig 2-A Normal patency of the tubes The roentgenogram was talen after the mtra-utenae injection 
ot lodi^d oil which uumediately foUowed the insufHaUon represented in Figure l-A Both tubes are aied 
with the contrast medium 

2-5 Normal patency of the tubes This roentgenogram was taken of the same patient represented 
m Figure 2-A ten mmutes after that roentgenogram The iodized oil has dissemmated throughout the 
pelvic portion of the pentoneal cavity 

The determmations of patency of the change This activity of the muscle may 
tubes m roentgenograms, taken after the in- lead to erroneous diagnoses of stenosis or 
jection of iodized oil is based on the demon- non-patency, regardless of the medium em- 
stration of tubal filhng, with spilhng of ployed Consequently, it is generally con- 
the medium mto the pentoneal caiaty sidered best to repeat either or both e\ami- 
(Figs 2-A and 2-B) This may be observed nations if the first test fails to reveal the 
under the fluoroscope at the time of the m- passage of carbon dioxide or of iodized oil 
jection or m roentgenograms taken at m- The second exammation preferably should 
tervals following the mjection When the be preceded by the hypodermic adminis- 
correct interpretation is m doubt, it is well tration of one-fourth gram (0 016 gm ) of 
to make further roentgenographic studies a morphme and one-one hundred and fiftieth 
few hours after the pabent has been up and gram (0 0004 gm ) of atropme By this 
about At this tune, oil which has passed means the muscular activity of the uterus 
through the tube ivill be dissemmated is inhibited and no physiologic impediment 
throughout the pelvic pentoneal cavity should exist to the passage of the mjection 
This study is based, prunanly, on 600 pa- medium 

tients All received iodized oil and three The techmc for the performance of these 
gave endence of pelvic inflammation fol- two tests need not be outhned except to 
lowmg the mjection These were all m- say that a uniform method of procedure 
stances of chrome salpmgitis with tubal was used m the performance of the tests 
occlusion m which oil did not reach the throughout the senes 
pentoneal cavity Followmg mtroduction of the method m 

It has been demonstrated repeatedly which a stable solution of iodine m oil is 
that the activity of the muscle surroundmg used, at the Clmic we employed transuter- 


to subphremc pneumopentoneum , (4) 

makmg roentgenograms which may demon- 
strate this pneumopentoneum 
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TABLE n — RESULTS OF REPEATED EXAMI- 
NATIONS 



Cases 

Repeated investigations made 

92 

Imtial diagnosis of non-patent tubes confirmed 

54 

Imtial diagnosis of chrome salpmgitis with 
patency confirmed 

9 

Imtial diagnosis of non-patent tubes changed 
to one of normal patency 

19 

ImUal diagnosis of non-patent tubes changed 
to one of chrome salpingitis and patency 

10 


suits of these repeated examinations are 
presented in Table II 
The present procedure at the Clmic is 
first to perform insufflation m all cases m 
which there is a complamt of stenhty, and 
if normal patency is determmed but the 
patient does not present evidence of patho- 
logic change m the pelvic viscera on the 
performance of careful pelvic exammation, 
exammation with iodized od is not consid- 
ered necessary However, if non-patency 


IS diagnosed, or if the tubes are patent to 
high pressures, or if palpable adnexal dis- 
ease is evident, a second exammation is 
performed, usmg iodized oil Presummg 
that a uniform and careful techmc is em- 
ployed there is httle to choose between 
these two methods of diagnosis m the case 
m which the tubes are normal When 
chrome tubal disease with patent tubes ex- 
ists I beheve that transuterme msufifiation 
and mjection of iodized od both should be 
performed 
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Fig 8-A Fig s B 

Fig Muscular resistance to injection of media. This roentgenogram was taken after an insuf 

naDon had resulted m a kymographic tracmg similar to that shown m Figure 1-B mdicating non patent 
tubes The uterus is filled with the mediurn but no oil has reached the lumen of the tubes or the peritoneal 
cavity 

Fig 8-B Muscular resistance to the mjection of media A roentgenogram made 10 mmutes later 
than that represented m Figure 8-4 It shows the uterus to be m the process of emptying but no oil is 
observed m the tubes or peritoneal cavity 

aminations gave results that indicated the results of the first examination would 
chrome salpmgitis with patency Thus, have resulted in error m diagnosis as de- 
there were 29 cases m which acceptance of termmed by repeated investigation Re- 



Fig 9 A Fig 9 B 

Fie 9 A Muscular resistance to the mjection of media. This roentgenogram was made four days 
later of the same patient as the one represented m Figures S-A and B One fourth of morphme and /no gram 
of atropme had been administered hypodermically 45 mmutes previous to the ciammation The uterus 

^FiK^^^^'^'^^Mi^ular resistance to the mjecUon of medw. In this roentgenogram the tubes are par- 
ttiy empty be seen to be free m the peritoneal cavity The patient was the some as the one 

represented m Figures S-A and B and 9 A 
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Fig 1 F>g 2 

Fig 1 Pregnancy of less than 93 days Diagnosis made by Dr Joseph F Elward Both lateral margins 
of the chest and also the spmal column are visible as mdicated by arrows 
Fig 2 Pregnancj of less than 112 days diagnosed by Dr Joseph F Elward 

Other methods of diagnosmg early pregnancy are either attended with certam dangers or are subject to 
error This method of diagnosis is and positive Films have not been retouched 


Pregnancy produces a laxity of the pelvic 
3 omts, permitting greater mobihty of the 
ihac bones on a transverse axis through the 
sacrum We now consider a widemng of 
the pubic symphysis as depicted by the 
\-ray, to be one of the physiologic changes 
attendmg late pregnancy Some observers 
believe that the widemng designates ab- 
sorption rather than separation of bone I 
am inchned to think that the effect is 
produced by a softemng and thickemng 
of the ligaments, probably a change which 
occurs in the birth canal preparatory to 
labor 

It is surpnsing to note that although the 
importance of the configuration of the 
bony pelvis in relation to the successful 
outcome of labor was emphasized as early 
as 1572 by Arantius (5), it was not until 
recently that attention was called to the 
contour of the inlet, -with its effect upon 
engagement of the fetal skull, as well as 
pelvnc architecture and its effect upon the 
mechanism of labor The knowledge fur- 
nished by roentgenography has enabled 
the expression of opinion as to what actu- 
ally occurs dunng labor, and as to the 
lonoK.!.!-,, ,.i._ U--J book 


theones which we were taught Those 
who studied medicme pnor to a few 
years ago, are now surprised to learn that 
the pelvic inlet is not necessarily shaped 
hke a flat heart Tlie normal variations 
which we recognize in the contour of this 
plane, I should hke to divide mto two types 
First, those that may be discerned by even 
a layman, second, the type less easily de- 
tected, but of interest to the tramed obste- 
tnaan In the first class may be placed 
any mlet with a marked departure from 
the normal contour, such as the four parent 
types descnbed by Caldwell, Moloy, and 
D’Esopo (6) (Fig 3) In the anthropoid 
type (ape), engagement occurs with the 
longitudinal suture m the anteropostenor 
diameter, usually as an occipitopostenor 
In the platypeUoid tjpie (flat), engage- 
ment IS expected with the longitudmal 
suture m the transverse diameter of the 
inlet In the gynecoid type (female), the 
longitudinal suture hes in one of the oblique 
diameters In the android pelvis (male), 
engagement would have a tendency to 
occur in the transverse diameter, but the 
architecture below the bnm is such as to 
favor the occurrence of the mechanism of 
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I ROENTGEN could neither have visual- after A positive roentgenogram is the 
ized the magnitude of his discovery most confirmatory evidence of pregnancy 
nor tte perfection of techmc which (Figs 1 and 2) Because the Aschheim- 
was to follow Its apphcations have Zondek test is positive in 98 per cent of 
become mfimtely numerous and convem- cases, and is not attended with any nsk, 
ently yield positive information, m ob- it should supersede \-ray diagnosis in the 
stetncs alone, to say nothing of the de- early weeks E\tra-utenne pregnancy 
pendence of the other branches of medicme may be diagnosed even after the fourth 
upon this speaalty month, by mjectmg the uterus with hpio- 

Accordmg to Orley (1), the first radi- dol Durmg normal preg^nancy the uterine 
ography of the pelvis was performed by cavity is obhterated at this tune How- 
Varmer and Chappius m 1896, on the ever, one should reahze that deasion to 
cadaver, and required an exposure of three employ this procedure, m any case, must 
hours In 1897, Professor Budm exhibited follow great dehberation, for the outcome 
a radiograph of a Naegele pelvis, the may be unfortunate should the embryo 
exposure time was 45 mmutes Our ex- be located in the uterus 
pectations, constantly becoming more de- Effort to locate the placental site, es- 
manding, have resulted in the producbon pecially m cases in which the possibility 
of sharp films with a minimum time of ex- of placenta prsevia or ablatio placentse 
posure presents itself, may be enhanced by the 

flat fihn in many cases, and by anuuogra- 
APPLICATION TO CONDITIONS PARTICUL.ARLY P^y ^ practically all cases The flat film 
AFFECTING THE MOTHER shows the presenting part to be displaced 

over the pelvic brim, because of mter- 
With the aid of pneumoperitoneum, ference of the bulk of the placenta Follow- 
Peterson (2) has diagnosed pregnancy at yjg the injection of strontium iodide, 
six weeks In this manner, the shadow of thorotrast, or uroselectan through the ab- 
the enlarged uterus may be made visible dommal wall into the utenne cavity. 
If it were not for the hazard of abortion, ammograms taken in the anteroposterior 
the diagnosis could be made at a much ^nd lateral positions should outhne the 
earher date usmg mtra-uterme opaque placenta as well as the umbdical cord and 
media, the embryo produces a filhng defect parts, m male babies the gemtal 

of the uterus Inadentally, smce the point organs may be revealed, thus diagnosing 
of mdation predetermmes the place of gex Ammography should not be re- 

development of the placenta, the future sorted to unless one is ready to welcome 
site of that organ can be ascertained onset of labor, which is reported as a 

Bartholomew, Sale, and Calloway (3) m a natural sequence m a fair percentage of 
systematic study, have obtained positive cases The drug itself seems to have no 
evidence of the fetal skeleton m one-third harmful effect and is rapidly ehmmated 
of their cases at five months, one-half at Titus (4) suggests that with the injection 
SLX months, and almost constantly, there- of 20 c c of sodium iodide into the bladder, 

the roentgenograms ivill usually show a 

* Presented by invitation before the Radiological giUno- defect or a contrast shadow of the 
Society of North America at the Twent> second An- » ’ 

nual Meeting at Cmcmnati Nov 30-Dec 4 1936 placenta 
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certain that the inlet and film are parallel, 
or the use of the precision stereoscope, 
should reveal the true configmation of the 
inlet No case of fracture of the pelvis 
m any female up to the age of the meno- 
pause should be discharged mthout such a 
study, for there may result certain mter- 
ference with the function of childbearing 
Neglect to do this may cause embarrassment 
Again I wish to stress that the shape of 
the bnm and the architecture of the true 
pelvis, as well as the pelvic outlet, have a 
defimte influence upon the mechanism of 
labor One of the fascinations of such 
study is that no man can predict what the 
radiogram will reveal 

From the standpomt of mechamsms, the 
obstetrician must consider pelvic inclma- 
tion, or the angulation of the plane of the 
inlet toward the horizon Recently Gar- 
nett and I (7) have directed attention to 
the significance of faulty mclmation as a 
cause of dystocia, even in pelves of normal 
size Faulty mchnation usually exists m 
patients possessing the dystoaa dystro- 
phia type of syndrome, they are short 
stubby mdividuals with high vertical 
symphysis and heavy bony skeleton We 
have shoivn that the roentgen ray m the 
lateral view affords absolute knowledge 
of this condition Furthermore, I (7) have 
found that pelvic mclmation vanes in 
all women and that the average is more 
favorable than has been generally recog- 
nized Instead of the inlet m akin g an 
angle of 30 degrees mth the honzon m the 
recumbent posture, it makes an angle of 
42 degrees, thus approachmg a perpen- 
dicular to the longitudmal axis of the fetus 
and the forces of expulsion, and favormg 
entrance of the presentmg part into the 
bnm (Pig 5) 

No definite relationship exists between 
the true and external conjugate diameters, 
for the thickness of bones vanes in different 
mdi\'iduals It is possible for two women 
to have equal external conjugates, while 
their true conjugates may vary as much 
as three or four cm m length The roent- 
genogram, of course, may reveal such facts 

Matthews (28) has suggested other uses 



Fig 4 The plane of the supenor strait m a 
patient that had had poliomyeiitis tn childhood 
She IS unable to walk and although this pelvis is 
unusuall> small she has had two babies normally 
Film was parallel to uilet, by author’s techmc 
In an ordmary flat film the contour of this inlet 
was overlooked Fig 15 A is a lateral view of this 
patient T C checks in both films Length of 
true conjugate as calculated with author’s m- 
clinometer was 9 4 cm 

of t±ie X-ray, such as diagnosis of bony 
tumors, healing after pubiotomy, differen- 
tial diagnosis of fibroid tumors or myomas 
mth or without pregnancy, ovarian cysts 
and dermoids , also in pseudocyesis Rein- 
berger and Russell (S) claim to have seen 
the contraction nng m several cases of 
dystocia, I have not had such an’ experi- 
ence They advise the study of dystocia 
by anteroposterior and lateral films, and 
they beheve that they can early diagnose 
gas bacillus infection, when the film dis- 
closes the presence of gas m the uterus 
Since focal infections seem to influence 
the incidence of toxemias of pregnancy, I 
might mention the customary use of the 
x-ray m locating such foci 

Roentgenographic studies of the unnary 
tract are of value in observing the physio- 
logic changes incident to pregnancy, as well 
as the abnormalities, such as lankmg of the 
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persistent ocapitopostenor In the second 
class would belong the muxed types of 



assimilation pelvis (four sacral vertebra) 
and such cases as spht pelvis and absence 




Pig 3 The four parent types of pelves as described by Caldwell Moloy, and 
D Esopo Even a layman can detect the difference m the inlet contours Since 
adaptation is an important factor m engagement and resultmg mechanism, the shape 
of the inlet plays an important part 

Most pelves show a blendmg of t3rpe3 and differences m contour may be detected 
only by the tramed eye (Caldwell hloloy and D’Esopo m Amer Jour of Obst 
and Gyn , C V Mosby Co , Publishers ) 


pelves, by far the most common, which are 
described by the same authors They 
have also described the true pelvis and 
outlet which are usually assoaated with 
the four parent types, information that 
has defimte bearing upon the mechamsms 
of labor 

Abnormal variations in the contour and 
architecture of the female pelvis may be 
convemently classified mto the congenital, 
acquired, and traumatic Congemtal ab- 
normahties are the Roberts’ pelvis (absence 
of sacral ate), Naegele pelvis (absence or 
shortenmg of one ala), the high assimila- 
tion pelvis (sue sacral vertebra), the low 


of pubic or ischial rami, excellent examples 
of which have recently been called to my 
attenbon at the Johns Hopkins chmc 
The last bvo cases were discovered ac- 
cidentally durmg roubne pelvimetnc study 
Pelvic deformities may be acquired from 
rachitis, pohomyehbs (Fig 4), tuberculosis, 
osteomalacia, and hip and jomt diseases 
Marked asymmetry often follows fracture 
of the pehns or poor results from a frac- 
tured femur m childhood The ordinary 
flat plate does not reveal discrepancies m 
pelvic symmetry, unless they are unusually 
marked (Fig 4) Careful scrutmy of 
the pelvis, usmg a technic in which we arc 
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lithopedion, of course, may be easily visual- 
ized 

In the last few years, the determmation 
of the age of the fetus m utero has been 
approached from several viewpomts This 
statement also applies to the weight of the 
fetus in utero 

Some authors judge the age from the ap- 
pearance of epiphyseal ossification centers, 
the most important bemg the center for 
lower epiphysis of the femur which usually 
makes its appearance dunng the mnth 
month of pregnancy, and that for the upper 
epiphysis of the tibia which makes its 
appearance just prior to or just after birth 
Shaw (11) states that this is not a rehable 
index, smce m some cases the epiphysis of 
the femur is not present at birth, while 
the epiphysis of the tibia may be present 
at 37 weeks 

Thoms (5) states that the head usually 
hes ivith the ocapitofrontal diameter m 
the transverse of the inlet, and therefore 
the \-ray in the supme position gives 
this measurement From this he com- 
putes the bipanetal diameter, the weight 
and length of the fetus In a breech pres- 
entation it would be advisable to take the 
exposure m prone position in order to bnng 
the fetal head closer to the film and also to 
prevent mobihty 

Hodges (10) detemunes the occipito- 
frontal diameter and uses the graph of com- 
bined equations of Scammon and Calkins 
(12) to estimate the age m calendar months, 
or it may be estimated in weeks (Fig 6) In 
some instances there is a margm as great 
as eight weeks between the minimum and 
maximum age for a particular diameter, 
although the margin decreases somewhat 
when the lesser age groups are under con- 
sideration I feel that one who is expe- 
nenced can gauge by abdominal palpation 
the age of the fetus with as great a degree 
of accuracy I am informed that Hodges 
makes similar determinations using the 
average circumference of the skull The 
weight and \nabihty may also be estimated 
from charts 

Occasionally one attempts to determine 
fetal maturity from the length of long bones 


as ob tain ed by the x-ray In this respect I 
agree with Shaw (11), who feels that the 
procedure is rather futile because the dis- 
tance and the plane of the long bones are 
unknown The stereoscopic view, how- 
ever, would enable more accurate estima- 
faon than a single exposure 

THE APPLICATION OF THE ROENTGEN RAY TO 
THE FETUS AFTER BIRTH 

The time of appearance of the centers of 
ossification have been determined None 
of the ossification centers are visible before 
the seventh week of mtra-uterme hfe The 
centers for the clavicles appear first at 
seven weeks The one for the os calcis ap- 
pears dunng the fifth month , the astraga- 
lus appears at the seventh month, and the 
cuboid at the mnth month A complete 
radiographic table of the centers of ossifica- 
tion IS given by Borland and Hubeny (13), 
reference to which often can be rehed upon 
to estabhsh the age of the fetus 

Rachitic bone changes are a swelhng 
of the outhne of the cartilage, the epi- 
physeal center has a moth-eaten appear- 
ance, and the zone of temporary calcifica- 
tion is a thin hne 

In syphihs there is an osteochondritis, 
with absence of a sharply marked zone of 
calafication between the cartilage and the 
groivmg bone These changes, according 
to Wilhams (14), are most readdy recog- 
nized at the lower end of the femur and 
lower ends of the tibia and radius 

Proof of extra-uterme life may be ob- 
tamed from exposures of the fetal chest, 
which show whether the lungs have been 
expanded Atelectasis may be diagnosed 
also 

Fractures, dislocations, and other skele- 
tal defects may be recogmzed 
Visceral anomalies, especially of the 
intestmal tract, may be observed after 
smtable mtroduction of opaque media 

PELVIMETRY AND CEPHALOMETRY 

^ far back as 1S96, Varmer and Pmard 
(1), uorking at the Baudeloque dime in 
Pans, estimated the vanous mlet diameters 
of pelves by companng the obtained 
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ureters and dilatation of the ureters and not uncommonly diagnosed, because the 
pelves Hayes (9) has found that such large skull is revealed, and occasionally 




Fig 5 In a study made m a senes of livmg women, I have found the average mchnation 
of the pelvis to be 42 degrees m the recumbent posture Formerly it was presumed to be 
30 degrees As the plane of the inlet tends to become perpendicular to the spinal column, 
engagement of the presenting part is facihtated (Garnett and Jacobs in Amer Jonr 
Obst and Gyn C V Mosby Co Publishers ) 


conditions are commonly observed m the 
toxemias of pregnancy, and he beheves that 
rehef from the resultmg unnary back pres- 
sure results m rapid recovery 


TEIB DETERMINATION OF FACTORS CONCERN- 
ING THE FETUS BEFORE BIRTH 

Durmg late pregnancy the obstetnaan 
is concerned with the presentation of the 
fetus or the relationship of its long axis to 
that of the mother In all cases m which 
doubt exists, radiography immediately 
furmshes such information 

Variety, which is defined as the relation- 
ship of an arbitrarily chosen pomt on the 
presenting part to the right and left and 
anterior and postenor portions of the 
mother’s pelvis, is detemuned by obtammg 
anteroposterior and lateral vieivs, then 
associating the two films The flat stereo- 
scopic view should give similar information 
Absolute knowledge of multiple preg- 
nancy and position of the babies affords 
the obstetrician the requisite sense of 
security Both an anteropostenor and a 
lateral view are usually advisable 

Occasionally, monstrosities are detected 
acadentally d'urmg the course of roentgeno- 
logic examination At other times the 
roentgenogram is requested because of ab- 
normal chmcal findings Hydrocephalus is 


irregularities m the contour of the skull 
signify the enlarged fontanels If other 
anomahes may be discerned, then more 
especially, should an ammogram be taken 
Although death ^n utero does not war- 
rant operative mtervention unless certain 
chmcal symptoms and signs are present, 
one prefers to be m possession of such 
knowledge as early as possible In my own 
expenence, defimte roentgenological evi- 
dence of fetal death is noted as a late 


ange Schmtker, Hodges, and Whitacre 
3) have expressed sumlar conclusions In 
iir study, overlapping of fetal skull bones 
paldmg's signl was noted m only 25 per 
It of dead babies, they warn that this 
enomenon might have been present in a 
e baby if the patient had been m labor 
d that m hydramnios overlappmg ivill 
ibably not occur Angulation of the 
me. although found m 50 per cent of 
>ir dead babies, was also found m many 
e babies, m these cases they msely re- 
t to mathematical probabilities and de- 
nime the age of the fetus as compared 
the duration of pregnancy Collap^ 
the thoraac cage as described by Mat- 
;ws (2S) does not occur with any regular 
□uency DecalaficaUon has been de- 
ibed as endence of fetal death, but 
then IS this sign well warranted A 
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hthopedion, of course, may be easily visual- 
ized 

In the last few years, the detenrunation 
of the age of the fetus m utero has been 
approached from several viewpoints This 
statement also applies to the weight of the 
fetus t7i utero 

Some authors judge the age from the ap- 
pearance of epiphyseal ossification centers, 
the most important bemg the center for 
lower epiphysis of the femur which usually 
makes its appearance durmg the nmth 
month of pregnancy, and that for the upper 
epiphysis of the tibia which makes its 
appearance just pnor to or just after birth 
Shaw (11) states that this is not a rehable 
mdex, smce in some cases the epiphysis of 
the femur is not present at burth, while 
the epiphysis of the tibia may be present 
at 37 weeks 

Thoms (5) states that the head usually 
hes with the ocapitofrontal diameter m 
the transverse of the inlet, and therefore 
the x-ray m the supme position gives 
this measurement From this he com- 
putes the bipanetal diameter, the weight 
and length of the fetus In a breech pres- 
entation it would be advisable to take the 
exposure m prone position m order to bang 
the fetal head closer to the film and also to 
prevent mobihty 

Hodges (10) detenmnes the ocapito- 
frontal diameter and uses the graph of com- 
bined equations of Scammon and Calkins 
(12) to estimate the age m calendar months , 
or it may be estimated m weeks (Fig 6) In 
some instances there is a margm as great 
as eight weeks between the minimum and 
maximum age for a particular diameter, 
although the margm decreases somewhat 
when the lesser age groups are under con- 
sideration I feel that one who is expe- 
nenced can gauge by abdominal palpation 
the age of the fetus with as great a degree 
of accuracy I am informed that Hodges 
makes similar determinations using tlie 
average circumference of the skull The 
weight and inability may also be estimated 
from charts 

Occasionally one attempts to determine 
fetal maturity from the length of long bones 


as obtamed by the x-ray In this respect I 
agree with Shaw (11), who feels that the 
procedure is rather futile because the dis- 
tance and the plane of the long bones are 
unknown The stereoscopic view, how- 
ever, would enable more accurate estima- 
tion than a single exposure 

THE APPLICATION OF THE ROENTGEN RAY TO 
THE FETUS AFTER BIRTH 

The time of appearance of the centers of 
ossification have been determmed None 
of the ossification centers are visible before 
the seventh week of mtra-utenne hfe The 
centers for the clavicles appear first at 
seven weeks The one for the os calas ap- 
pears durmg the fifth month , the astraga- 
lus appears at the seventh month, and the 
cuboid at the mnth month A complete 
radiographic table of the centers of ossifica- 
tion is given by Borland and Hubeny (13), 
reference to which often can be rehed upon 
to establish the age of the fetus 

Rachitic bone changes are a swelhng 
of the outhne of the cartilage, the epi- 
physeal center has a moth-eaten appear- 
ance, and the zone of temporary calcifica- 
tion IS a thin hne 

In syphihs there is an osteochondritis, 
with absence of a sharply marked zone of 
calcification between the cartilage and the 
growmg bone These changes, accordmg 
to Wdhams (14), are most readily recog- 
mzed at the lower end of the femur and 
lower ends of the tibia and radius 

Proof of extra-utenne life may be ob- 
tamed from exposures of the fetal chest, 
which show whether the lungs have been 
expanded Atelectasis may be diagnosed 
also 

Fractures, dislocations, and other skele- 
tal defects may be recognized 

Visceral anomalies, especially of the 
intestinal tract, may be observed after 
smtable mtroduction of opaque media 

PELVIMETRY AND CEPHALOMETRY 

^ far back as 1S96, Varmer and Pinard 
(1), working at the Baudeloque Clinic m 
Pans, estimated the vanous inlet diameters 
of pelves by companng the obtained 
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roentgenograms with those of dned pelves 
placed m the same position 


Albert (1), m 1897, was the first to under 
stand the importance of having the inlei 



Afl* In W««k» 

Fig 6 Graph showing age of fetus for any given occipitofrontal diameter 
For any length note the wide margin of error (Sckminon and Calkins ) 


In 1900, Varmer (1), m an effort to over- 
come distortion, placed the tube five 
meters away from the patient It is 
difBcult to imagine that he had any success, 
for in spite of evolutionary improvements 
as late as 1929, similar efforts made by 
Elward and myself at distances of only 
si\ feet were unsuccessful 


parallel to the film, and several of the 
standard techmes, mcludmg my own, 
are based upon that pnnciple 

Time will not permit a discussion of 
all the contnbutions made to roentgeno- 
graphic pelvumetry In this country pioneer 
work has been done by Thoms and it was 
through his continued effort that others 
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became mterested in a subject that pre- 
viously appeared to be very unattractive 
It shall be my purpose to describe very 
bnefly some of the techmcs which are 
bemg popularized to-day and to comment 
upon the relative merits of each Then I 
should like to proceed with a more detailed 
description of the procedures evolvmg from 
the use of the obstetric mchnometer (15) 
which I had devised and pubhshed m 1928, 
a te chni c which has served me very satis- 
factorily 

Thoms (16) places the patient on the 
usual x-ray table, m a semi-sittmg posture, 
in an effort to cause the inlet to be parallel 
with the fihn The tube is centered over 
the approximate nuddle of the inlet, this 
pomt bemg about two inches posterior to 
the upper border of the sjrmphysis, ex- 
posure IS then made The distance of the 
tube to the fihn is noted Then the dis- 
tance of mlet to film is deterrmned by locat- 
ing certain external landmarks which are 
presumed to he m the plane of the inlet, 
and measurmg theu height above the film 
The patient is then removed from the 
table and a thm lead plate, with perfora- 
tions 1 cm apart throughout its surface, 
IS placed m the position formerly occupied 
by the inlet A flash exposure is made on 
the ongmal film The perforations appear 
as black dots on the developed fihn, and 
the distance between the mdividual dots 
is enlarged m the same proportion as the 
image of the mlet Thus the antero- 
posterior and transverse diameters of the 
mlet are measured by counting the dots 
Thoms (5) presumes that the fetal head 
usually hes with the occipitofrontal diam- 
eter m the transverse, and I believe that 
in most mstances this is true Therefore, 
with the patient m the supme position, and 
using a techmc similar to that just de- 
scribed, he obtains this measurement, which 
he claims is accurate From this diameter 
he computes the bipanetal diameter, and 
the weight and length (crown to heel meas- 
urement) of the fetus 

Comment — Smce the true and external 
conjugates do not he in the same plane, 
it IS impossible to tell when the inlet is 


parallel to the film m any of the “position 
techmcs ” Expenmentmg with the bony 
pelvis, I (25) have shown that discrepancy 
of only five degrees between the mlet and 
film produces an error of 0 5 cm , an error 
as great as 1 cm could easily be encoun- 
tered In spite of my observations, I feel 
that this method has d efini te value 

The techmc as to cephalometry is very 
simple, and were we sure of the absolute 
transverse position of the head m aU cases, 
and were we able to measure the exact 
elevation of the mid-plane above the table, 
an accurate readmg could be obtamed 
Cephalometry, by my own techmc, is 
based upon similar assumptions, and so I 
have felt somewhat justuBed m stressmg 
its importance In some cases, no doubt, 
the determinations are of value, but there 
IS too much room for error, and it would 
be unwise pohcy for one’s judgment to 
be guided m all cases by such procedure 

Walton's (17) “position method” is very 
sunilar to that of Thoms, except that for 
measurmg distortion he uses a correction 
chart mstead of the lead grid with cm 
perforations Such a “false centimeter 
scale” could be constructed for any fixed 
tube-film distance 

The flat surface of the head (occipito- 
frontal) IS measured as by Thoms With 
the patient m the supme position, and the 
film supported vertically on one side of 
the patient while the tube is duected from 
the opposite side toward the nudpomt of the 
head, the bipanetal diameter is deter- 
mmed 




- vv e are not sure that the inlet 
IS parallel to the fihn The false centi- 
meter chart IS practical, time-savmg, and 
ingemous This method also has practi- 
cal utihty My views regarding the tech- 
nic of cephalometry are identical with 
those already expressed I might add 
incidentally, that I have tned taking lateral 
roentgenograms for pelvic measurements 
with the patient m supme position, in the 
manner that Walton measures the bipa- 
netal diameter, but had httle success 
Tcrc/io’r (IS) technic for both pelvimetry 
and cephalometry differs but very httle 
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from those already described In order to 
position the inlet, the patient is placed in 
almost a sittmg position, with legs hanging 
downward over the edge of the table He 
uses the perforated lead grid for measuring 
the distortion 

Comment — ^Advantages and disadvan- 
tages are sunihar to those previously 
mentioned In centenng the tube over the 
inlet, due to the sitting position, the rays 
must penetrate a rather long diameter of 
the fetus and uterus , this is not a desirable 
feature 

Ball (19) has approached the problem 
of cephalo-pelvic determinations from a 
umque pomt of view He takes an antero- 
posterior and a lateral picture of the pelvis 
With the pelvicephalometer which he has 
devised, he attempts to ascertain the 
volume of the fetal skull, and the volume 
capaaty of the most common smaller 
pelvic diameters, namely, the true conju- 
gate, and the distance between the ischial 
spmes His instrument, like a map tracer, 
records the circumference of the skuU on 
both films, which are nght-angle views, 
the mean of the two is the average cir- 
cumference of a sphere He next deter- 
mmes the height of the mid-plane of the 
skull above the film, which is easily noted 
on the lateral view The indicator on the 
face of the instrument allows for correction 
due to variable distance of head over film 
and denotes the volume of the skull m 
miUihters 

The instrument then measures the length 
of the true conjugate diameter from a 
lateral view and the volume capacity of a 
sphere of that diameter, corrected for its 
distance above the film as observed on the 
anteroposterior view (from symphysis to 
trochanter), is recorded on the dial 

Similarly, the volume capacity of the 
bi-ischial spme diameter, as noted m the 
flat plate, and corrected for its distances 
over the film as observed on the lateral 
view, IS recorded by the mdicator on the 
instrument Ball makes some allowance 
for the thickness of the scalp and mold- 
abihty 


Comtnent — ^There are several factors 
which may be vanable One is not certain 
that the cephahc perimeters are those of 
perpendicular planes, this permits of error 
m computation of skull volume Images 
are larger than the objects which are \- 
rayed, therefore it is chfiicult to note ac- 
curately the distance of spmes to film on 
the lateral view an important correc- 
tion factor m computmg the volume 
capacity of the bi-ischial spme diameter 
Likewise, there is a certam compressibihty 
of the tissues over the great trochanter 
which would affect computation of volu 
metric capacity of the true conjugate 
Regardless of whether hnear or volumetnc 
comparisons are made between the head 
and pelvis, it is always possible for the 
long diameter of a skull to engage or en- 
counter the short diameter of a pelvic 
plane, resulting m dystocia Were the 
head soft instead of bony, a shift m volume 
would occur, enablmg its passage It 
must be admitted, however, that the 
head, bemg more or less oval m shape, is 
more apt to accommodate itself to pelvic 
diameters, and that m most cases, volu- 
metric comparisons if made at term, 
should prove of great value I am not in 
favor of making a cephalo-pelvic study 
early m pregnancy, and then with the aid 
of a graph determinmg the rate of increase 
m volume of the skull, because graphs are 
merely averages, and m borderlme cases 
the rule of averages may mcrease complica- 
tions by mterference with judgment 

Johnson’s (20) method of stereoroent- 
genometry IS based upon the prmciple of 
localization of foreign bodies Orley (1) 
states that as early as 1901 Contremoulins 
used the jVIackenzie-Davidson cross-thread 
method of localization of foreign bodies for 
pelvic measurements He took two ex- 
posures on the same plate, each from a dif- 
ferent pomt, and then reconstructed the 
course of the x-rays ivith threads, thus iden- 
tifymg the important points in space Hae- 
nish, m 1912, built a special apparatus for 
this purpose, he took tno exposures on two 
separate films and then transferred the 
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points from which measurements had to be 
made to a drawmg The drawing was then 
placed m the position occupied by the 
plate, and the two x-ray beams were recon- 
structed 

In 1929, Johnson (21) described his tech- 
mc wherby two stereoscopic views are 
made with a given target-film distance 
and a fixed vertical shift of tube One at a 
time, the films are placed m a view box and 
important identical landmarks localized on 
both films His stereoroentgenometer con- 
sists of a view box directed upward (m- 
corporated m a table top), with an upnght 
rod of target to film height extendmg from 
the back of the table, and supportmg a 
horizontal rod from which are suspended 
two strmgs at pomts which correspond to 
the target positions when the roentgeno- 
grams were taken The two films, properly 
superimposed, are placed upon the glass 
surface of the view box, so that their center 
IS directly beneath the rmdpomt between 
the ongm of the two threads To measure 
the true conjugate diameter hold the lower 
ends of the threads over the two pomts 
designating the sacral promontory, while 
an mdicator is fixed m space at the mter- 
section of the threads Thus is estabhshed 
the location of the sacral promontory m 
space Similarly, place an mdicator at the 
mtersection of the strmgs when their lower 
ends are apphed to pomts designating the 
middle of the upper border of the sym- 
physis The exact position of the diameter 
then IS shown by the two mdicators m 
space, and the distance between them is 
the actual length of the true conjugate 
diameter In like manner, Johnson states 
that he can measure any diameter of the 
pelvis, or any diameter of the fetal skull 
Comment — The techmcahties here in- 
volved are accuracy m construction of ap- 
paratus and m procedure There must be 
assurance that films are properly superim- 
posed, that the midpoint between the tube 
shift IS exactly over the center of films, and 
that all distances are defimtely fixed This 
impresses me as being an accurate technic 
of more practical value, and I shall make a 
comprehensive study of its application 


Clrfford’s (22) techmc, except for shght 
mdividual modifications, is similar to that 
of Johnson 

Comment — ^He seems to be primarily 
mterested m mensuration of the fetal skull 
m order to determme by reference to a 
compilation of similar data (m form of a 
graph), the maturity of the fetus or its 
viabihty, which information is of value 
m the conduct of certam cases comphcated 
by toxenua, heart disease, vagmal bleed- 
ing, diabetes, pyelitis, etc Because of his 
mabihty to visualize the promontory of 
the sacrum, his remarks are discreditmg 
as to roentgenographic pelvimetry, and he 
regards the test of cephalo-pelvic dispro- 
portion as the old rehable test of labor 
a fact of some value 

Concermng his remarks on pelvimetry, 
I disagree, for it shall presently be shown 
that the important peine diameters can be 
measured by a simple and accurate tech- 
mc And at this pomt, I desire to state 
that m my opmion cephahe mensuration 
does not compare m practical importance 
with pelvic mensuration The pelvis is 
fixed m both position and size m all its 
planes and dimensions The head, on the 
contrary, is subject to changes m position 
as well as size, due to such factors as mov- 
abihty of the fetus as a whole tn utero, ro- 
tation of the skull on its vertical axis, or 
flexion and extension through its trans- 
verse axis, moldabihty, the shape and inch- 
nation of the inlet, interference from soft 
parts, etc 

There is less variation m contour and 
size of fetal skulls at term than there is m 
the configurahon and size of the pelvis 
So, although we desire and regard mforma- 
tion as to the size of the head as bemg help- 
ful m order to understand the mechanism 
and prognosis of labor, the information 
furmshed by accurate pelvimetry is vastly 
more important From the vieivpomt of 
the pediatrician, much mterestmg research 
work may be done through cephalometry 
as regards the development of the fetus 
From the practical pomt of new of the 
obstetncian, I must call attention to the 
wide margin of error, m estimatmg ma- 
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tunty, m some esses being* ss grest ss 
several weeks, between estunated minimum 


parallax shift Hodges has developed a 
formula for the correction of tnangular dis 



Fig 7 In upper drawing caliper of Bay Jacobs’ Inclmometer records 
height and mclmatioa (angle with honzon) of symphysis In lower drawing 
the length and inclination of diagonal conjugate are noted (Jacobs in Amer 
Jour Obst and Gyn C V Mosby Co Publishers ) 


and maximum age, and there may be a 
range of as much as 1,000 grams or more m 
weight In some cases such mformation 
may be of great value, but it should not be 
emphasized to the point of exclusion of 
such a simple and practical procedure of 
rehable value, as mere palpation of the 
fundus by the hand of the experienced 
obstetncian After aU, the law of averages 
does not apply to individual cases 

Hodges' (10, 23) work does not differ 
matenally from that of Johnson, although 
he is very precise m his techmc Stereo- 
scopic views are taken, and usmg a map 
tracer, the occipitofrontal diameter of the 
skull is measured on each film and the 
average noted The films are then ac- 
curately superimposed and placed m the 
view box, and the distance between 
the two identical points at each end of 
the diameter is noted This is called the 


tortion from which the correction factor 
may be denved where the parallax has 
been accurately measured, and the tube- 
film and tube-shift distances are known 
The average occipitofrontal diameter, when 
multiphed by the average correction factor, 
yields the corrected diameter m the antero- 
postenor view The age m weeks of the 
fetus may be detemimed by applying the 
calculated fetal head diameter to the graph 
of combined equations from Scammon and 
Calkins (12) 

Hodges seems to be prmcipally interested 
m cephalometry 

To measure the length of the true con- 
jugate, the anteroposterior view is prac- 
tically worthless because of the inability 
to accurately locate the endpoints of that 
pell 1 C diameter Therefore, the lateral 
view IS highly desirable for a determina- 
tion of this peinc diameter, and technic 
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Similar to that used m cephalometry 
would be earned out on a stereoscopic 
pair of films The length of the diame- 
ter on each film is measured and the 
average obtained This average is multi- 
phed by a correction factor denved from 
an average of the parallax shifts of the 
endpomts of that line, i e , the sacral pro- 
montory and the upper margm of the pos- 
tenor surface of the symphysis pubis It 
becomes necessary to average these two 
parallax shifts whenever the endpomts are 
not equidistant from the film 

Comment — ^This author is domg ad- 
mirable work, but here agam I beheve that 
the importance of cephalometry is being 
overemphasized in relation to pelvimetry 
Also m detemiimng the age of fetus the 
margin between mmimum and maximum 
age, for certam measurements, may be 
as great as eight weeks 

Hodges’ pubhshed work differs from 
Johnson’s m that the diameter is ob- 
tained by graphic means, instead of ivith 
the aid of the stereoroentgenometer 

Caldwell, Moloy, and D'Esopo (6) in their 
roentgenographic work stress particularly 
such factors as pelvic contours, dispropor- 
tion, the mechanisms of labor and prog- 
nosis From then work has evolved the 
excellent classification of pelves which is 
bemg rapidly recognized as havmg defimte 
value 

I beheve that at present most of their 
work is bemg done with the patient m su- 
pine position, using a lumbosacral pad m 
order to overcome the disadvantage of 
markedly oblique inlet views 

Comment — These men have made a 
defimte contribution to obstetnes, and the 
observations which they present will teach 
men to realize that the views prexuously 
stated in text books were very narrow, 
tendmgto limit the mental development and 
conception of medical students, as applied 
to obstetrics 

Author’s Method — My own procedure 
of pehumetnc roentgenography as apphed 
to borderline pehes, may be divided into 
three stages 



Fig S The diagram depicted is a reproduc- 
tion of the calculator held in the hand The 
scales of the calculator denote the three sides of 
the obsUtrtc triangle, which is that formed by the 
symphysis, the iSagonal conjugate and the true 
conjugate Thus with the use of the calculator 
one may detenmne the mclination of the inlet 
(Jacobs m Southern Medical Journal ) 


(1) Observations made with the author's 

obstetric inclinometer (15, 24) 

(2) The anteroposterior roentgenogram 

(25) 

(3) The lateral pelmc roentgenogram (26, 

27) 

(1) The observations made with obstetric 
inclinometer — ^The obstetric mchnometer 
consists of a vaginal measunng rod, a cal- 
culator, and a caliper, modified to record 
angles as well as distances 

When the cahper is apphed to the upper 
and lower borders of the symphysis, the 
height and mclmation of the symphysis are 
noted (Fig 7) With the mstrument 
assembled, and the end of the rod earned 
to the sacral promontory by the examimng 
fingers, while the rod is m contact with the 
lower border of the symphysis, the length 
of the diagonal conjugate and its inclina- 
tion are noted (Fig 7) 

The angle of mclmation of the symphy- 
sis, plus that of the diagonal conjugate, 
equals the angle between the symphysis 
and the diagonal conjugate (Fig 7) Thus 
knowing the two sides and mcluded angle 
of a tnangle, the third side, or true con- 
jugate diameter, is readily computed wth 
the calculator, which enables reconstruc- 
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tion of the tnangle designated by the 
author as the obstetric triangle (15) (Fig 8) 


To proceed ivith the next operation 

namely, the anteropostenor roentgenogram* 



Fig 9 A Fig 9-fl 


Fig 9-A When the inlet and film are not parallel measurements are inaccurate Thus m A the image 
of the posterior portion of the inlet is enlarged as compared to the anterior portion when plate is diagonal 
to inlet, posterior portion is enlarged anterior portion is somewhat foreshortened Where the plate is 
parallel, all distortion is uniform and measurable. 

Fig 9-B Shows disturbance and asymmetry m image of contour of inlet due to unparallehsm (lower 
film) The upper film is parallel and image is symmetrical and uniformly enlarged Symmetncal enlarge 
ment is measurable 


I consider this tnangle as bemg imusually 
important because it is concerned with 
the most important pelvic dim ension (true 
conjugate), and the mchnations of the 
pelvic mlet and symphjisis, factors which 
have a direct beanng upon the facihty of 
engagement of the presentmg part of the 
fetus The dimensions of the sides, as well 
as the size of the angles of this tnangle, 
vary m all women Notation is made of 
the length of the true conjugate diameter, 
for this is used as a check upon the results 
obtamed m anteropostenor (25) and lat- 
eral pelvic roentgenography (26) 


the mchnation of the mlet must be de- 
termmed At present I am usmg the 
prmciple of the “position method,” making 
certam that the inlet and film are parallel, 
m order to avoid unequal distortion (Figs 
9-A and 9-B) 

The mchnation of the inlet is obtained 
m one of the two following ways 

(a) With the aid of a protractor, from 
any pomt on a horizontal line, lay off the 
height and angulation of the symphysis, 
the same is done for the diagonal conjugate 
The top of the line representing the sym- 
physis is joined by a straight line uith the 
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end of the diagonal conjugate, at the pomt stead of positioning the patient, the film is 
where this hne (true conjugate) crosses positioned, for the cassette is placed under 



Fig 10-A __ Simple pelvigram Inclination of inlet is 39 degrees True conjugate 
measures 10 7 cm The calculator yields the same measurement 


the honzon, the protractor may determine 
the angle of inclination of the inlet (15) 
(Fig 10-4) 

(6) Reconstruct the interior of the pelvis 
with the calculator (the obstetric triangle) 
With an ordinary protractor measure the 
angle between the scales that designate 
the diagonal conjugate and true conjugate 
diameters Adding this angle to the in- 
clination of the diagonal conjugate, gives 
tlie inclination of the pelvis or inlet (25) 
(Fig S) 

(2) The Anteroposterior Roentgenogram — 
The patient is placed upon a wooden table 
m supine position, the buttocks at the end 
of the table, with legs extended and sepa- 
rated widely, being supported by speaal 
leg rests or narrow tables (27) Now m- 


and close to the buttocks at the same angle 
as the mlet Fastened to the cassette wath 
adhesive strips, is the Lysholm grid The 
tube is positioned over the approximate 
center of the mlet and perpendicular to it 
and the film (Fig 11) Any inaccuracy in 
this set-up produces unequal distorbon, 
resulting m error (Figs 9-4 and Q-B) Ex- 
posure is made, and before removing pa- 
tient from table, the target-to-mlet and 
inlet-to-film distances are measured 
A perforated lead grid, similar to the 
one devised by Thoms, except that the 
grid rides straight up and down on two 
calibrated rods, is interposed between the 
exposed film and target at a pomt corre- 
sponding to the station of the inlet (Fig 
12) Flash exposure is made 
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Fig 10 B Fig 10-C 

^ Anteroposterior roentgenogram of same patient True conjugate meas- 
ures 10 7 cm 


Fig 10-C Lateral pelvic roentgenogram of same patient True conjugate measures 
10 7 cm Qacobs m Amer Jour Obst and Gyn C V Mosby Co Publishers ) 


The resulting film is accurate and clear 
for several reasons The advantage of 
the Lyshohn gnd is evident from Figures 
13-^ and 13-5, showmg a film taken with 
and one without, its use 
Also, with the patient m the recumbent 
posture, she is more comfortable and the 


rays do not have to pierce almost the 
entue length of the uterus and tetus, as 
occurs when she is positioned and the film 
IS fixed The contour of the inlet as well 
as the sacral promontory shows up well m 
these films, this landmark is not visible 
m films taken by some of the other techmcs 



Fig 11 Position for anteropostenor roentgenogram Buttocks at end 
of table and legs supported as shown Inclination of inlet determined as 
described in Figure 8 or Figure 10-^ is knoivn L>sholin gnd is fastened to 
cassette which is made parallel to inlet Tube is positioncal so center raj 
will be perjiendicular to middle of mict Exposure made (Jacobs m Imcr 
Jour Obst and Gyn C V Mosbj Co Publishers.) 
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(3) The Lateral Pelvic Roentgenogram — 
The lateral pelvic roentgenogram is prob- 



exposed film after it is developed (Jacobs in Amcr Jour Obst and Gyn 
C V ^^osby Co Publishers ) 

often does, one may detemune the occipito- 
frontal diameter By countmg the dots on 
the film, the true conjugate and transverse 
diameters of the mlet are measured 
Should one desire to measure the oblique 
diameters of the mlet, he may do so mth 
a ruler or straight edge, and then place the 
ruler along a line of dots and count the 
centimeters in that distance , m a previous 
paper, I have explained why this is neces- 
sary (2()) The encroachment of the ischial 
spines upon the true pehas may also be 
obserxed Permit me to emphasize, as I 
ha\c repeatedly done, tliat the middle of 
the upper border of the symphysis on such 
a film IS situated as shown m Figure 10-5 
or I I 


ably the simplest, most accurate, least un- 
comfortable, and most inexpensive pro- 
cedure After attempting many positions, 
I have finally decided upon the following 
technic 

The patient stands with her side securely 
fastened to a vertical Bucky diaphragm, so 
that corresponding landmarks of both sides 
of the peh is coincide (Fig 14) The center 
ray is directed perpendicular to the middle 
of the true conjugate diameter, which ex- 
ternally corresponds to a point about one 
inch postenor to the anterior inferior iliac 
spine (this point is best located in recum- 
bent posture) Exposure is made, and 
then the target-to-mlet (gen tal crease), and 


Should the fetal head hemth itslongitudmal 
suture m the transverse of the inlet, as it 
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Fig 13-vl Autefo^stenor view taken with Fig 13-3 Anteropostenor view taken without 

Lysholm gnd Lysholm gnd 


inlet-to-film distances are measured before 
the patient is removed The perforated lead 
gnd IS then mterposed between target and 
film, in the relationship formerly held by 
the inlet Flash exposure (second ex- 
posure) IS made, transferrmg dots to film 
(Fig Id-Q 

I have previously explamed (26) why 
two films must be used if one desires to 
have a hne of dots extended from upper 
border of symphysis to promontory of 
sacrum (Fig 10-C, Fig 15) In cases m 
which one film is used, note the distance 
with a straight edge or a pair of dividers, 
between these two pomts, and then place 
on a hne of dots and count the centimeters 
m the length of the true conjugate 
Similarly, the size of the sacro-saatic notch 
and the thickness of the sacrum may be 
measured 

Smce many advantages of the lateral 
roentgenogram were elaborated upon m a 
former pubhcation (26), I shall merely 
make brief reference to them at this time 
By this procedure 

The bulk of fetus, uterus, and ammotic 
flmd are avoided 


The landmarks of the true conjugate are 
evident 

Pelvic mchnation is noted as well as 
abihty to engage 

I have shown by x-ray that changes in 
posture cause alteration of pelvic inclina- 
tion, also vanation m size of the sacro- 
saatic notch, -with correspondmg effect 
upon posterior pelvic capaaty 

Rachitic changes m sacrum and existence 
of false promontory may be noted 

Engagement and progress of descent 
during labor can be visualized 
Should the long axis of the head he in 
the transverse diameter of the inlet, the 
bipanetal diameter can be rather carefully 
measured, for its mid-plane is practically 
m the Ime of the genital aease 

Disproportion may be noted (Fig 16) 

CONCLUSIONS 

1 The amount of roentgenographic ex- 
posure to which the mother and fetus are 
subjected for diagnostic procedures has 
been found to be free from danger Ex- 
cessive doses, such as used for treatment, 
may m early pregnancy cause death of the 
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■etus and abortion, in late pregnancy they 
may mterfere with the growth of the fetus 


hold a foremost place m the management 
of all borderhne cases 



Fig 14 Set up for taking lateral roentgenogram In this position the fetal 
head is not apt to mo\ e The apparatus shoim m insert is a telescopic mdi- 
cator which I had devised for noting direction of center ray, after tube is 
positioned, this apparatus is removed Qaeobs m Araer Jour Obst and 
Gyn C V Mosby Co , Publishers ) 


after birth, m the mother the ovarian 
follicles may be seriously affected 

2 The numerous apphcations of roent- 
genology to obstetrics should necessitate 
roentgenograph ic facilities in all hospitals 
where obstetnes is done , many unfortunate 
results may be avoided 

3 I am not adeocatmg my techmc to 
the exclusion of all others I do, however, 
feel that such a simple and valuable pro- 
cedure as lateral roentgenography should 


4 Though I may have appeared too 
critical m commenting upon other techmes, 
I wish to stress the fact that the authors 
referred to are masters, and I am among the 
first to respectfully value the highly scien- 
tific quahty of their work 

5 Regardless of the techmc used or 
advocated, we are educatmg the obstetri- 
cian to its indispensibility 

6 For simplicity, an ordmary flat plate 
null yield an image from which one can de- 
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Fig 13-Al Aateropostenor view taken with 
Lysholm gnd 


Fig 13-B Anteropostenor view taken without 
Lysholm gnd 


mlet-to-film distances are measured before 
the patient is removed T he perforated lead 
gnd IS then mterposed between target and 
film, m the relationship formerly held by 
the inlet Flash exposure (second ex- 
posure) IS made, transferring dots to film 
(Fig 10-C) 

I have previously explamed (26) why 
two films must be used if one desues to 
have a hue of dots extended from upper 
border of symphysis to promontory of 
sacrum (Fig 10-C, Fig 15) In cases m 
which one film is used, note the distance 
with a straight edge or a pair of dividers, 
between these two pomts, and then place 
on a hne of dots and count the centimeters 
m the length of the true conjugate 
Similarly, the size of the sacro-saatic notch 
and the thickness of the sacrum may be 
measured 

Smce many advantages of the lateral 
roentgenogram were elaborated upon m a 
former publication (26), I shall merely 
make bnef reference to them at this time 
By this procedure 

The bulk of fetus, uterus, and ammotic 
flmd are avoided 


The landmarks of the true conjugate are 
evident 

Pelvic mclmation is noted as well as 
abihty to engage 

I have shown by \-ray that changes in 
posture cause alteration of pelvic inchna- 
tion, also variation m size of the sacro- 
saatic notch, with correspondmg effect 
upon posterior pelvic capaaty 

Rachitic changes m sacrum and existence 
of false promontory may be noted 

Engagement and progress of descent 
during labor can be visualized 
Should the long axis of the head he in 
the transverse diameter of the mlet, the 
bipanetal diameter can be rather carefully 
measured, for its mid-plane is practically 
m the hne of the gemtal aease 

Disproportion may be noted (Fig 16) 

CONCLUSIONS 

1 The amount of roentgenographic ex- 
posure to which the mother and fetus are 
subjected for diagnostic procedures has 
been found to be free from danger Ex- 
cessive doses, such as used for treatment, 
may m early pregnancy cause death of the 
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10 In stating opuuon regarding any 
x-ray procedure, I have tried to express 
the practical views of an obstetrician 

11 The relationship between obstetrics 
and roentgenology seems to be one-sided, 
the obstetncian is dependent upon the 
roentgenologist 

12 It should be defimtely understood, 
however, that in spite of many valuable 
interpretations made available through 
roentgenography, its apphcation should 
not supersede clmical judgment, as denved 
from the use of the mind, the eye, the ear, 
and the hand of the obstetncian 


REFERENCES 

(1) ORi-E'i,A The Evolutioa of X ray Pelviine- 
try British Jour Radiol , June, 1933 6, 345-359 

(2) Petersov R Value of PneumopentoneoJ 
Roentgenography m Obstetrics and Gynecology Jour 
Am Med Assn Feb 11, 1922, 78, 397-400 

(3) Barthoi-Omew Sale and Calloway Diagno 
SIS of Pregnancy by the Roentgen Ray Jour Am 
Med Assn . 1921, 76, 912-918 

(4) Titus Paul Demonstrated Nov 19 1930 at 
the Thirtieth Annual Meeting of the Southern Medical 
Association in Baltimore 

(5) Thoms H Clinical Significance of Roentgen- 
ometry m Obstetrics Jour Am Med Assn , Feb 24 
1934, 102, 602 603 

(6) Caldw ell W E Moloy H C and D Esopo, 
D A Further Studies on the Pelvic Architecture 
Am Jour Obst and Gynec , October 1934 28, 482- 
497 

(7) Garnett A Y P , and Jacobs J Bay 
Pelvic Inclination Am Jour Obst and Gymcc , 
March, 1036 31, 388-401 

(8) Reimierger J R , and Russell P B Jr 
T he Value and Limitation of Roentgen Rays m Ob- 
stetrics Am Jour Obst and Gynce , February 1935 
29, 235-239 

(9) Hayes Basil A. Urinarv BacL Pressure as a 
Cause of Toiemia of Pregnancy Urol and Cutan 
Rev August, 1930 40, 545-551 

(10) ScHNiTRER M A Hodges P C and Whit- 
acre, F E Rouitgenologic Evidence of Fetal Death 
Am Jour Roentgenol and Rad Ther , September 
1932 28,349-371 

(11) Shaw W Fletcher Radiology in Obstetrics. 
British Med Jour 1930 1, 177 

(12) ScAiiMON R E and Calmvs, L A The 
DcYclopment and Growth of the External Dimensions 
of the Human Body in the Feial Period University of 
Minnesota Press 1929 

(13) Dori_\nd W a N and Hudbni M J 
The X ray m Embryology and Obsiclncs Bruce 
Publishing Co St Paul 1921) p 56 

(14) Williams J Wihtridce Obsietncs D 
•Vpplelon and Co New YorL 1930 p 746 

(15) J icons J Bay The Obstetric Inchnomcler 
A New Instrument for Measuring the Angulation of the 
Female Peine Planes \ni Jour Obst and Gvnec 
''fay ms IS, 689-094 

(16) Thoms H Roeutgeii PeKnuctry \ De 
^iptioii of the Grid Method and a Modification 
Hadiolocy \ugusl 1933 21, 125-130 

(1<) Wilton H J Intrauterine Roentgen 


Cephalometry and Pelvimetry Am Jour Roent- 
genol and Rad Ther , June 1931, 25, 758—760 

(18) JARCHO, Julius The Pelvis m Obstetrics 
Paul B Hoeber, Inc New York 1933, p 259 

(19) Ball, Robert P Roentgen Pelvimetry and 
Fetal Cephalometry Surg , Gynec and Obst , May, 
1936 62, 798-810 

(20) Johnson, C R Stereoroentgenometry 
Method for Mensuration by Means of the Roentgen 
Ray Am Jour Stirg , January, 1930 8, 161-163 

(21) Idem X-ray Exammation of the Obstetneal 
Patient West Jour Surg , January, 1936, 44, 21-27 

(22) Clifford, S H The Stereoroentgenometnc 
Method of Fetometry and Pelvimetry with its Ob- 
stetrical Apphcation West Va Med Jour , Septem- 
ber, 1935, 31, 401—114 

(23) Hodges P C , and Ledoux, A C Roentgen- 
Ray Pelvimetry, A Sunphfied Stereoroentgenographic 
Method Am Jour Roentgenol and Rad Ther , 
January, 1032, 27, 83-96 

(24) Jacobs J Bay Sigmficance of Internal Pel- 
vimetry and the Application of the Obstetne Inclmom- 
eter South Med Jour April 1929, 22, 321—329 

(25) Idem Roentgenographic Pelvimetry, Perfected 
Technic with the Use of New Apparatus &uth Med 
Jour August, 1932 25, 828-833 

(26) Idem The Lateral Pelvic Roentgenogram 
Am Tour Obst and Gvnec . August. 1934, 28, 


227-234 

(27) Idem Further Improvement m Pelvimetnc 
Roentgenography Am Jour Obst and Gynec , 
July 1936 32,76-84 

(28) Matthew s H B The Roentgen Ray as an 
Adjunct in Obstetne Diagnosis Am Jour Obst 
and Gynec , November 1930, 20, 612-632 


DISCUSSION 

Dr Joseph F Edward CWashington, 
DC) Dr Jacobs' paper is a masterly, 
comprehensive presentation and I wish to 
smeerely congratulate hun on Ins effort 

Radiography of the pehns is as old as the 
discovery of roentgen rays and while in- 
terest has seemed to wane at times, there 
IS a definite, unbroken thread of investiga- 
tion from lS9b to the present tune The 
Golden Age of research m this field com- 
menced with the work of Thoms, m 1922, 
and IS steadily progressmg to a culmma- 
tion which appears to be not too far m the 
distant future and will be reached when 
absolute measurements of the maternal 
pelvis and fetal head can be accurately de- 
termmed 

AVhile it is important that both of these 
structures be carefully studied, the more 
important is the maternal pelvis The 
birth canal is a tortuous fixed passage , the 
fetus IS an adaptable passenger It would 
seem, therefore, that the fixed passageway, 
rather than the adaptable passenger, 
should be given the first consideration 
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Fig 1&-4 
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ternune the transverse of the miet, by usm- 
^tter the gnd or Roberts' simple formula'^ 

iias very 

httle other value and frequently is re 



Fig 10 Lateral view showing disproportion 
True conjugate measures II 4 cm Bipanctal 
diameter measures 12 8 cm After dehvery bi- 
panetal measured 13 cm. 


Qg sponsible for the mismanagement of an 
la obstetrical case The other important 
ty diameter of the inlet namely, the true 
e conjugate, is readily measured on an 
ordmary lateral view usmg either the per- 
forated lead gnd or Roberts’ equation 
Thus no reasonable excuse may be offered 
for avoidmg the advantages of \-ray 
pelnmetry, at least m mdicated cases 
7 At times the roentgenogram yields 
mformation which is unexpected and sur- 
pnsing 

S In my own procedure, the measure- 
ment of the true conjugate diameter must 
check three ways (two cases depicted), 
namely, (1) Its length as calcidated with my 
obstetnc mchnometer or a pelvigram Case 
1 (Fig 10-A), Case 2 (Fig 15-5) (2) 

Its length as measured on an antero- 
postenor roentgenogram Case 1 (Fig 10-5) 
Case 2 (Fig 4) (3) Its length as deter- 

mmed on a lateral pelvic roentgenogram 
Case 1 (Fig 10-C) Case 2 (Fig 15-A) 

9 I feel that too much attention is be- 
ing centered upon the determination of fetal 
maturity, although I do not overlook the 
importance of such knowledge in a small 
margm of cases Unfortunately, reference 
must be made to a highly potential factor, 
such as the Ia« of averages 


THE VALUE OF HySTEROSALPINGOGRAPHY IN 
GYNECOLOGIC DIAGNOSIS^ 

By ALBERT MATHIEU, M D , Portland, Oregon 


^HE modem urologist or gastro-enter- 
ologist would have great difficulty 
m practismg with any degree of suc- 
cess without the use of opaque matenals 
and the roentgen ray The same difficulty 
confronts the gynecologist m makmg a 
fimshed diagnosis, m predicting prognosis, 
and in accomphshmg proper treatment 
if he deprives hims elf of the use of hystero- 
salpmgography Many of the pathologic 
conditions with which the gynecologist 
must contend involve the cavities and 
Immgs of the utems and tubes, and hys- 
terosalpmgography offers the best and 
simplest means of locating and estimatmg 
extent and seventy of these conditions 
The day has passed when one needs guess 
as to the condition of the internal os, 
the condition of the endometnum, the 
size and contents of the uterme ca\aty, 
and the patency of the tubes 

My first impression of the method was 
that it had limitless possibihties for the 
elucidation of gynecologic diagnosis, but 
that it might present senous dangers 
Increased expenence, however, has al- 
layed my fears and convmced me that 
hysterosalpmgography, when properly ex- 
ecuted, IS safe, easily performed, a minor 
procedure from the patient’s standpoint, 
and of the utmost value m a certain num- 
ber of difficult gynecologic studies 

The contra-mdications are active, seri- 
ous infection of the genital tract and 
nonnal pregnancy It is obvious that 
strict aseptic and antiseptic precautions 
should attend the mjection, and that the 
greatest care should be exercised in carry- 
ing out the various steps of the procedure 
The maneu\er is hamiful when it is im- 
properly or carelessly done, and dangerous 
if certain contra-indicabons are not ob- 


served, it IS unsuccessful if improper in- 
struments or poor oil are used, and useless 
if one cannot read the films correctly 
In over 1,200 injections of iodized oil 
into the uterus and tubes, I have had no 
catastrophies and no untoward results to 
be regretted 

The techmc may be made very simple 
or very mvolved There is no need for 
a manometer, with its long tubmg, or 
other comphcated instruments which are 
difficult to mampulate, and there is no 
need for hospitahzation of the patient 
By usmg the technic herem descnbed, one 
can complete the maneuver in approxi- 
mately two nunutes, with a maximum of 
results and a minimum of discomfort to 
the patient 

The patientis placed mhthotomy position 
over a Bucky diaphragm at the end of a 
table which has stirrups A good light 
reflected into the vagma is necessary 
A vaginal speculum is mserted, and the 
vagma and cervix are cleaned of discharge 
Tincture of lodme is apphed to the cervix 
and to the external os The antenor lip 
of the cervix is then grasped with a single 
tooth volsellum to hold it m a fixed posi- 
tion The od-fiUed, short-tipped cannula, 
attached to the syringe, is mserted mto 
the external os, pressmg the acorn of the 
cannula gently against its opemng, and 
the oil is mjected slowly mto the uterine 
cavity IVhen the cavity is filled, the 
oil ivill proceed mto the tubes if they are 
patent At this time the patient ivill 
expenence painful utenne contractions, 
and the od ivill leak backward between 
the acorn of the cannula and the cervical 
opemng The amount of oil required for 
the injection is usually from five to eight 
c c (more, however, if the uterme canty 
IS large, and less if it is small) The 
amount of pressure used m the mjection 
should be scarcely more than that used 


* l’rcM;ut<.tl before the Radiological Societ> of North 
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Dr Jacobs quotes Bartholomew as stat- 
ing that he (Bartholomew) obtamed posi- 
tive roentgen evidence of a fetal skeleton 
m one- third of his cases at five months, one- 
half at six months, and almost constantly 
thereafter I cannot agree with this state- 
ment To be unable to demonstrate 100 
per cent of fetal skeletons at six months is 
httle short of a diagnostic cnme, and it is 
no more than an even wager to say that 100 
per cent may be demonstrated at the com- 
pletion of the fourth month and many con- 
siderably earher 

I now present shde No 1 (see Fig 1, 
Dr Jacobs’ paper) The last menstrual 
period was May 16 First contact was 
May 31 Film made September 1 Dura- 
tion of pregnancy cannot exceed 93 days, 
or three lunar months plus mne days 

Shde No 2 (see Fig 2, Dr Jacobs’ 
paper) The last menstrual penod was 
January 3 The first contact was January 
18 The film was made May 9 The 
pregnancy, therefore, cannot exceed 112 
days, exactly four lunar months 

The ongmal films of these and several 
other cases are available for study by 
anyone mterested 

The essayist mentions the mtra-uterme 
use of opaque media as a diagnostic proce- 
dure and advises caution I wish to em- 
phasize the admomtion, as I am imalter- 
ably opposed to the mvasion of any preg- 
nant uterus for any purpose except as a hfe- 
savmg measure A hfe-savmg measure 
situation IS rare mdeed A routine diag- 
nostic procedure is never justified 

The author has pomted out the fallacy m 
the roentgen signs of fetal death and men- 
tions fetal age determmation by the stage 
of development of ossification centers 
These show considerable variation, and 
approximate age determmations only are 
the rule The experienced obstetnaan 


should be able to do qmte as well by sunple 
palpation 

The various methods of roentgen pel- 
vmietry (and Dr Jacobs has bnefly dis- 
cussed mne such) may be compared m a 
general way to the old “saw” that when 
there are many different remedies for a dis- 
ease, none of them is of great value I 
do not mean that the work done should be 
discarded or ignored, as anything added to 
the sum total of human knowledge is not 
lost, but I ivish to emphasize that we must 
recogmze the limitations of roentgen pel- 
vimetnc methods and be aware of any 
simpler obstetric procedure that will give 
us favorably comparable results 

Nor should we forget that all physiaans 
who refer obstetnc patients to us for roent- 
gen consultation are not skillful, highly 
framed obstetnaans Time will not per- 
rmt any discussion of the rune methods 
considered by Dr Jacobs All have some 
advantages None is ideal 

The author’s method of determining pel- 
vic measurements m which he takes mto 
consideration the inchnation of the plane 
of the superior strait seems to be the most 
nearly accurate of the methods for this 
particular phase All the methods for de- 
termmmg the size of the fetal head have 
practically the same fault, that is, mac- 
curacy because of distortion and mabihty 
to precisely detemune the exact plane m 
which the head hes and to adequately com- 
pensate for the distortion The methods 
usmg volumetnc content as a basis are or 
may be fallaaous m certam particulars, as 
Dr Jacobs has told us 

We, as roentgenologists, can give valu- 
able mformation to the obstetncian and 
the value to him ivill be m duect propor- 
tion to his knowledge and skill m his chosen 
field 



THE VALUE OF HySTEROSALPlNGOGRAPHY IN 
GYNECOLOGIC DIAGNOSIS^ 

By ALBERT MATHIEU, M D , Portland, Oregon 


^HE modem urologist or gastro-enter- 
I ologist would have great difficulty 
™ m practismg with any degree of suc- 
cess without the use of opaque matenals 
and the roentgen ray The same difficulty 
confronts the gynecologist m makmg a 
fimshed diagnosis, in predicting prognosis, 
and in accomphshmg proper treatment 
if he deprives himself of the use of hystero- 
salpingography Many of the pathologic 
conditions with which the gynecologist 
must contend mvolve the cavities and 
hmngs of the uterus and tubes, and hys- 
terosalpmgography offers the best and 
simplest means of locating and estunatmg 
extent and seventy of these conditions 
The day has passed when one needs guess 
as to the condition of the mteraal os, 
the condition of the endometnum, the 
size and contents of the utenne cavity, 
and the patency of the tubes 

My first impression of the method was 
that it had himtless possibilities for the 
elucidation of gynecologic diagnosis, but 
that it might present senous dangers 
Increased expenence, however, has al- 
layed my fears and convinced me that 
hysterosalpingography, when properly ex- 
ecuted, is safe, easily performed, a minor 
procedure from the patient’s standpomt, 
and of the utmost value m a certam num- 
ber of difficult gynecologic studies 
The contra-indications are active, sen- 
ous infection of the gemtal tract and 
normal pregnancy It is obvious that 
stnct aseptic and antiseptic precautions 
should attend the mjection, and that the 
greatest care should be exercised m carry- 
ing out the various steps of the procedure 
The maneuver is harmful when it is im- 
properly or carelessly done, and dangerous 
if certain contra-mdications are not ob- 


served, It IS unsuccessful if improper m- 
struments or poor oil are used, and useless 
if one cannot read the films correctly 
In over 1,200 mjections of iodized od 
mto the utems and tubes, I have had no 
catastrophies and no untoward results to 
be regretted 

The techmc may be made very simple 
or very mvolved There is no need for 
a manometer, with its long tufamg, or 
other compheated instruments which are 
difficult to mampulate, and there is no 
need for hospitalization of the patient 
By usmg the techmc herem desenbed, one 
can complete the maneuver m approxi- 
mately two minutes, with a maximum of 
results and a minimum of discomfort to 
the patient 

The patient is placed mhthotomy position 
over a Bucky diaphragm at the end of a 
table which has stirrups A good fight 
reflected mto the vagma is necessary 
A vagmal speculum is inserted, and the 
vagma and cervix are cleaned of discharge 
Tmeture of lodme is apphed to the cervix 
and to the external os The anterior hp 
of the cervix is then grasped with a single 
tooth volsellum to hold it m a fixed posi- 
tion The oil-filled, short-tipped cannula, 
attached to the syrmge, is inserted mto 
the external os, pressmg the acom of the 
cannula gently against its openmg, and 
the oil is mjected slowly mto the uterme 
cavity When the cavity is filled, the 
oil will proceed mto the tubes if they are 
patent At this time the patient will 
expenence painful utenne contractions, 
and the oil will leak backward between 
the acom of the cannula and the cervical 
openmg The amount of oil required for 
the injection is usually from five to eight 
cc (more, however, if the uterme cavity 
IS large, and less if it is small) The 
amount of pressure used in the injection 
should be scarcely more than that used 
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in giving any injecbon through a syringe 
By observing this precaution there can 
be no danger of excessive pressure Once 



Fig 1-A Short- 
tipped cannula 

the cavity is filled, the roentgenogram is 
made with the cannula still m position, 
then the cannula is removed and the oil 
IS allowed to run from the cervix This 
completes the injection which, with ex- 
posure of the film, usually takes two 
minutes after the vaginal speculum has 
been mserted By using the short-tipped 
cannula (Fig l-A) the position of the ute- 



Fig 1 Hysterosalpmgogram of normal uterus 
and tube. Mote triangular shape of uterine 
cavity without filling defects normal proximal 
two-thirds of tubes and dilated distal ends inth 
partial spill of oil 

rus or the direction of the canal need not 
be known, and soundmg of the uterus is 
unnecessary smee the short-tipped can- 
nula does not extend to the internal os 
It IS always well to describe the technic 
to the pabent, and to advise her that she 
will be told m advance of each pain — 
that assoaated with the graspmg of the 
antenor hp noth the volsellum, that as- 
sociated ivith the insertion of the cannula, 
and that associated with the fillmg of the 
uterme cavity WTien she is so advised, 
and IS told further that the enbre proce 
dure will be over m two mmutes, her 
discomfort is lessened, anbapation of 
severe pam is prevented, and co-opera- 
tion is assured 
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Fig 4 Generalized h>'perplasia of the endo- Fig 5 Filling defect caused by polyp of the 

metnuni utenne cavity 


Another roentgenogram should be taken 
from eight to 24 hours later if one wants 
to know about the patency of the tubes 
By this time the tubes and uterus will be 
empty of the od, and if the tubes are patent 
there ivill be some filmy traces of oil m 
the pelvic cavity In the cases m which 
the tubes are closed, the actual site of the 
closure wll be seen — m the cornu, m the 
tube proper, or at the distal extremity 
All the cavities of the uterus and tubes 
reached by the oil will be visualized mth 
the roentgen ray 

NORMAL CERVICAL, UTERINE, AND TUBAL 
CANALS 

While all utenne and tubal canals are 
different, there can be established, more 
or less, a normal standard (Fig 1) The 


utenne canal is usually distinct m outlme 
and tnangular m shape It has a defi- 
mtely opened cervical canal and no 
filhng defects A tube — rather tmy and 
tortuous, but distinctly outhned and di- 
lated at its distal third — evtends from 
each upper horn of the utenne cavity 
When suffiaent oil is injected, one can 
see some shght spiUmg of the oil from 
the dilated distal ends However, the 
diagnosis of patency of the tubes must 
rest on a second plate, taken from eight 
to 24 hours after the mjection The pres- 
ence of a fihny deposit of oil scattered m 
the pelvis is necessary m makmg a diagno- 
sis of patency of the tubes 

CERVICAL CANAL 

Kinks, obstructions, growthSj dilatations. 



Fig 0 


Fig 7 


P,,. - V. r,i fit 1.^'= unnne caMiy projecting dovin from the fundus 

ana lhtnm.rot lUt loiLr ouK"" bulging 
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in giving any injection through a syringe 
By observing this precaution there can 
be no danger of excessive pressure Once 



Fig 1 A Short- 
tipped cannula 

the cavity is filled, the roentgenogram is 
made with the cannula stdl in position, 
then the cannula is removed and the oil 
IS allowed to run from the cervix This 
completes the mjection which, with ex- 
posure of the film, usually takes two 
mmutes after the vagmal speculum has 
been mserted By usmg the short-tipped 
cannula (Fig 1-A) the position of the ute- 



Fig 1 Hysterosalpingograiu of normal ulerus 
and tube Note triangular shape of uterine 
cavity without filling defects, normal proiunal 
two-thirds of tubes, and dilated distal ends with 
partial spill of oil 

rus or the chrecbon of the canal need not 
be known, and soundmg of the uterus is 
unnecessary smce the short-tipped can- 
nula does not extend to the mtemal os 
It IS always well to describe the technic 
to the patient, and to advise her that she 
will be told m advance of each pam — 
that associated with the graspmg of the 
antenor hp with the volsellum, that as- 
sociated with the insertion of the cannula, 
and that assoaated with the fillmg of the 
uterine cavity When she is so advised, 
and IS told further that the entire proce- 
dure will be over m two mmutes, her 
discomfort is lessened, anticipation of 
severe pam is prevented, and co-opera- 
tion is assured 




Fig 2 

Fig 2 Stricture of the intenial os 
Fig 3 Localized hj-perplasia in the region of the internal os 
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Fig 11 Sagittal secbon through bicomuate 
uterus containuig missed abortion in horn of 
Figure 10 

congenital anomalies, can also be clearly 
outlined (Figs S, 9, 10, 11, and 12) 

Iodized oil and roentgen ray have been 
used in the diagnosis of abdominal preg- 
nancy Od visible m the small uterine 
cavity proved defimtely that the preg- 
nancy was not m the uterus 

I have been able to estabhsh what ap- 
pears to be a pathognoraomc sign for 
certain cases of adenomyoma of the uterus 
In those cases in which there is an m- 
folding of the endometrium in such a 
manner as to make long, cryptic tubes, dip- 
ping deeply into the myometrium, the 
iodized oil will penetrate these cryptic 
tubes which will then be beautifully vis- 
ualized This IS the only situation wherem 
oil can be seen penetrating a myometrium 
111 this characteristic manner (Fig 11) 

TUBES 

Patency or non-patency of the tubes 
can be established, and m case of closure, 
the site of the obstruction can be local- 
ized The position of the tubes can easily 
be seen — one can see whether they are 
hanging low in the pehis or attached at 
some high point, whether they are ex- 
ceptionally tortuous or kinked, and ivhether 
they arc nonnal m size and contour 



Fig 12 Double uterus Patient had two 
vagmiE and two cervices Note evidence of 
bilateral hydrosalpmges 


The normal tubal cavity will have a 
characteristically fuzzy appearance, while 
the cavity of the tube that is chromcally 
diseased will have a sharply outhned, 
wiry appearance (Fig 14) The condi- 
tion of the tubal cavity, or its position, is 
frequently of chmcal significance In dif- 
ferentiating between a tubal mass and an 
ovarian mass, one can readily see that 
if the tube fills normally to its distal end 
it can be excluded as a source of the mass 
Small hydrosalpmges which cannot be 
detected with bimanual exammation are 
often revealed by hysterosalpmgography 
In about 50 per cent of these small hydro- 
salpmges the cornual ends of the tubes 
are open and allow oil to enter, and the 
configuration of the tubes shows in a 
characteristic manner In the film taken 
at the time of the mjection, the tubes show 
a dilatation of their distal third from three 
to four tunes the normal, there is no evi- 
dence of spillmg, the oil seems to be con- 
tamed in well-outlined sacs m the ends 
of the tubes, and the proximal two-thirds 
of the tubes appear to be normal (Figs 
15 and 17) The 24-hour film shows 
the uterus and the proximal two-thirds 
of the tubes empty and clear of iodized oil, 
and the shadows of the distal ends of the 
tubes the same as they were the day be- 
fore (Figs lb and IS) If another film 
IS taken a week or two later, the same 
bags, or shadows, unchanged, will be 
seen These shadows of the iodized oil 
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Fig 8 Biconiuate uterus Roentgenogram r- 

made vertically through the fundus 10 Missed abortion in horn of bicomuate 

uterus Aschheim-Zondek test negative 


and stenoses of the cervical canal and in- 
ternal os are visualized (Fig 2) The 
visualization of the actual size, shape, 
and form of the cervical canal is of great 
importance m the diagnosis of dysmen- 
orrhea, stenhty, and bleedmg Frequently 
a severe obstruction is found when it 
IS not suspected clmically, and it is not 
imcommon to have demonstrated a lo- 
calized hyperplasia of the endometnum 
just above a stricture or stenosis of the 
cervical canal This localized hyperpla- 
sia, whether due to improper dramage or 
to infection, might frequently be the cause 
of menorrhagia or metrorrhagia (Fig 3) 

UTERINE CAVITY 

The size, shape, and position of the 
cavity of the uterus are shown Growths 


m the cavity, or those bulgmg or pressing 
mto the cavity, can be observed The 
condition of the endometnum is usually 
made plam, so that hyperplasia, either 
generalized or local, can be seen (Fig 4) 
Polyps, carcmomatous growths, or pla- 
cental d6bns are demonstrated by more or 
less charactenstic filhng defects (Figs 
5, 6, and 7) In visualizmg the uterme 
cavity m the presence of a large myoma, 
the use of a small lead wire (fitted on the 
abdommal wall around the contour of the 
tumor, so that when the roentgenogram is 
made the lead wire will outhne a consid- 
erable part of the tumor and the shadow 
of the iodized oil m the uterme cavity) will 
show the relationship between the tumor 
mass and the cavity of the uterus Double 
uterus, in all its vanous forms, and other 
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Fig 19 Ectopic pregnancy aborting from the distal end of right tube Note how oil drapes itself about 

’^''pig^'Io'^^I^t^ic pregnancy aborted from distal end of left tube Note how oil drapes itself about the 
aborted mass 


in definite, unchanging form are a pathog- 
nomonic sign of hydrosalpmges Smee the 
condition is usually bilateral, one sees in 
the 24-hour film the shadows of two bags 
of iodized oil hanging doivn, one in each 
side of the pelvis The emptying of the 
tube m a case of hydrosalpinx is different 
from the emptying of a normal tube The 
iodized oil in that portion of the tube which 
still possesses a good muscular layer is 
evacuated into the uterus by peristaltic 
waves, while the iodized oil contained 
m the sac remains there, because the 
musculature in this portion of the tube 
is so thinned out that it cannot function 
There is still another sign which is char- 
acteristic of hydrosalpinx as insualized 
with iodized oil and the roentgen ray 
Often when the oil enters the tube, it 
drops mto the sacculated portion contain- 
ing the serous fluid, mixing with this fluid 
and forming a rather coarse emulsion, and 
the shadow on the film shows many drop- 
lets of iodized oil in the fluid in the sac 
4 here is one possible source of error m 
rt idmg tins sign The droplets may 
also bt seen when oil spills through the 
distal end of the tube and falls into free 
fluid which may be present in the pelvis 
or in the cul de-sac 1 his happens rarely, 
but when it does, the droplets are seen 
low down ni the pelvis, near tlie inidlme, 
nid do not appear contained m a sac, and 


the 24-hour film wiU show this oil dis- 
seminated throughout the pelvis If this 
emulsion is contained in the tubal end, 
it will still be there on the 24-hour plate 
as a bag of oil, not as an emulsion, and 
will not show the droplet sign 

In all cases where plastic operations 
have been done on the tubes for the pur- 
pose of correcting stenlity, the results 
of the operation can eventually be checked 
by the use of hysterosalpmgography, so 
that one can determine whether or not 
the operation was a success 

ECTOPIC PREGNANCY 

I have used hysterosalpmgography in 
several cases of tubal pregnancy as an 
aid m diagnosis and have obtained prac- 
ticallj'- 100 per cent correct diagnoses 
In tubal pregnancy, abortmg from the 
distal end of the tube, the mjected oil 
enters all the crevices between the abort- 
ing pregnancy and the walls of the distal 
end of the tube in such a way that it 
literally drapes itself about the mass which 
can then be visualized by the x-ray (Figs 
19 and 20) In my cases of tubal preg- 
nancy in the midportion of the tube, the 
mjected oil went down to the site of the 
pregnancy, and, because tins site was 
apparently well sealed off, ended abruptly 
and showed in a charactenstic shadow 
(Figs 21 and 22) This also proved quite 
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1 In detecting patency or non-patency 
of tlie tubes, 

2 In the determination and localization 
of occlusion of the tubes, 

3 In the visualization and orientation 
of the uterine cavity, including the internal 
os, 

4 In the diagnosis of intra-uterme 
tumors, 

5 In demonstratmg other abnonnah- 
ties of the uterme and tubal cavities 
(utenne submvolution, infantile uterus, 
tubal kinks), 

6 In the diagnosis and localization of 
ectopic pregnancy, 

7 As an aid m the diagnosis of abdomi- 
nal pregnancy, 

8 In checking the results of plastic 
operations on the tubes, 

9 In detennmmg whether a tube or the 
uterus m the region of the pelvic mass is 
or is not an mtegral part of the mass, 

10 As an indication for hysterectomy 
for fibroids m preference to myomectomy 
m cases m which the tubes can be shown 
to be occluded, 

11 In the study of dysmenorrhea, 

12 In the visualization of hyperplasia 
of tlie endometnum, 

13 As an aid m the diagnosis of ade- 
nomyoma, 

14 Finally, and by no means a minor 
consideration, for didactic and academic 
purposes 

DISCUSSION 

Dr a David Willmoth (Louisville, 
Ky ) I have listened with great interest 
to the three papers presented here on a 
method of diagnosis in gynecologic work 
Having been a gynecologist and an ab- 
dominal surgeon myself for a number of 
>ears, it naturally appeals to me in more 
\\a>s than one 

And yet I can see there are many dis 
advantages, perhaps, that the surgeon has 
to take into consideration in pm ate work 
o\ er that of a municipal hospital, perhaps, 
nhcrc final reports and nhere considera- 


tions for mortahty do not enter into the 
question 

There were some shdes shown here of 
pregnancies, diagnosed by the intra-uterme 
method of in3ectmg oil I would want to 
be doubly sure, m my State of Kentucky, 
under our present laws, that I had legal 
permission to mject this oil before I would 
attempt it on a case of suspected preg- 
nancy, and even then I think we perhaps 
would be subject to the woman and her 
husband commg mto court later and say- 
mg they did not fully understand the 
paper they signed 

We would agam have to face a court m 
a case of that kmd That was one of the 
questions that came to me during the 
dehvery of the Symposium 

Another Speaker, m statmg his subject 
(I think it was Dr Randall, from the 
Mayo Clmic), said that you must be 
doubly sure the tube was closed, if not, 
they’d name the baby for you I do not 
know of any method we have of knowmg 
how long those tubes would remain closed, 
even though we did determine defimtely 
that they were closed at that time, and to 
teU the woman that she would be forever 
sterile would be taking m a great deal of 
territory 

I could cite you a case m my town of a 
legal contest m which the court was told 
the woman was sterile The case went to 
the Court of Appeals on a large judgment 
and before the verdict was handed back 
down she presented the husband and the 
court with a mce gul baby 

So I do not know just how long tubes 
remam closed because Nature will open 
any tubal canal that is humanly possible 
to be opened We know that You can’t 
close the pylorus of the stomach, for m- 
stance, and keep it closed even though 
you put a silver clamp on it Nature will 
open it in such a manner that it will permit 
food to pass through — she is determined 
to do all she can for the patient In that 
way a tube that is closed to-day may not 
be closed in two or three months from 
now 
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Fig 21 Pjg. 22 

Fig 21 Ectopic preg^cy in tlie midportion of left tube Note how tube ends abruptly in a rounded 
manner j^t proximal to the tubal pregnancy Note fillmg defects at each end of uterme cavity These are 
due to iillmg defe<^s caused by decidua This roentgenogram does not visualize the ectopic pregnancy It 
merely visualuM the charactenstic finding m that portion of the tube proximal to an ectopic pregnancy m the 
midportion of the tube y a j 

Fig 22 ^^topic pregnancy m the right tube Note how tube ends abruptly in a rounded manner just 
proximal to the tubal pregnancy This roentgenogram does not visuahze the ectopic pregnancy It merely 
visualizes the charactenstic findmg in that portion of the tube proximal to an ectopic pregnancy m the mid 
portion of the tube 


conclusively what has long been suspected 
by many, that the bleedmg from the 
uterus m cases of tubal pregnancy is from 
the uterme wall and not from the site of 
the tubal rupture While I do not advise 
hysterosalpmgography except when it ap- 
pears necessary to establish the diagnosis, 
I do feel that the mjection of iodized oil 
into the uterus and tube m a case of tubal 
pregnancy is practically harmless When 
the mjection is done carefully and by one 
expenenced m its use, there is no 
reason to beheve that it can do harm I 
can present sufficient proof that its use is 
of the highest value The least that one 
can say m behalf of hysterosalpmgography 
is that when both tubes fill well and nor- 
mally to them distal ends, one can surely 
rule out tubal pregnancy I have been 
able to estabhsh what seems to be a 
pathognomomc x-ray sign of tubal preg- 
nancies — for those ruptured or unrup- 
tured m the midportion of the tubes, and 
for those abortmg from the distal ends 
of the tubes I have located the site of 
tubal pregnancy m 12 patients by means 
of hysterosalpmgography 

CONCLUSIONS 

Hysterosalpmgography is as valuable 


and as welcome as visualization of the 
bronchial tree or the urinary tract Veiy 
few imtoward effects have been reported 
m the hterature , most of those that have 
been reported were due to faulty techmc 
If one uses good tedmic and avoids the 
maneuver m the presenee of active m- 
fection or normal pregnancy, it offers a 
maximum of results m diagnosis as per- 
tains to the cavities of the uterus and 
tubes with a minimuTn amount of dis- 
comfort It IS such a valuable aid in 
diagnosis that if more hysterosalpmgo- 
grams were taken, fewer hysterectomies 
would be performed when curettage would 
suffice, and fewer curettages would be 
done when hysterectomy is necessary 
Its most valuable field is m the study of 
stenhty, wherem it is important to de- 
cide whether or not the tubes are patent, 
and to determme the position and nature 
of obstrucbons In several of my patients 
pregnancy followed soon after the in- 
jection of iodized oil when this was the 
only procedure done that might have had 
a corrective value In such cases it is 
reasonable to assume that the tube was 
actually opened m some way by the process 
To recapitulate, the gynecologist will 
find hysterosalpmgography valuable — 
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tion Of course, there are many factors 
that we do not know about when we get 
to talkmg about stenhty Nevertheless, 
— and this has been borne out, I think, m 
many places — somewhere between 15 and 
20 per cent of sterile women m whom one 
does not find any evidence of disturbance 
of physiology or pathologic change, ivill 
conceive m the third or fourth month 
succeedmg the injection 

I have never told any woman that she 
absolutely could not get pregnant If the 
diagnosis of tubal occlusion is made, the 
prognosis to the patient is defimtely soft- 
ened, because I qmte agree with the Doctor 
from Louisville that one should not as a 
rule give a definitely unfavorable prog- 
nosis Obviously, anybody who sees ster- 
ile women does not depend upon this 
particular phase of the thmg to give a 
final diagnosis as to the particular case 

We all recogmze that there are many 
other factors beside this However, if a 
patient comes to you complaimng of 
sterility, you have to demonstrate that 
she has patent tubes or all your other 
therapeutic measures will have been of no 
avail 

I would like to emphasize just one other 
thing and that is this question of what we 
have called “physiological resistance ” I 
have so frequently seen it lead to an erro- 
neous diagnosis that I believe it should 
always be kept m mind, until excluded, 
so that we do not make the mistake of 
making a diagnosis of non-patent tubes m 
cases m which the failure of the medium 
to pass IS based purely on the physio- 
logic and not tlie pathologic condition 

Dr R a Arens (closing for Dr Stem) 
Answering Dr Peirce’s question as to how 
much gas is employed in pneumopento- 
neum, it has been our custom to use 1,000 
c c , either b\ the mtra-uterme or trans- 
abdoininal route 


Why some mdividuals absorb gas much 
more readily than others is very difficult 
for me to say In the past I have seen 
air remam m the peritoneal cavity for as 
long as 30 days, whereas m the average 
normal mdmdual at least from 90 to 95 
per cent would be absorbed withm from 
48 to 72 hours 

The gas we prefer is carbon dioxid The 
absorption is approximately SO per cent m 
20 mmutes, so that if you fail to get the 
films you desire immediately after pneumo- 
peritoneum IS mduced, you have no re- 
course but to repeat 

We have found one thmg of interest, 
that even usmg the same contamer of 
carbon dioxid for some period of tune, the 
gas apparently changes somewhat, so that 
it fails to absorb so rapidly Whether it is 
because of a chemical reaction of the gas 
mth the metallic chamber of the contamer, 
I do not know 

As an mdication of what might happen 
m the gas contamer, the following may be 
of mterest the manometer that we em- 
ploy, to determme the amount of gas used, 
IS made of glass On one occasion we 
broke off a little arm and, naturally, this 
was immediately sent to the glass blower, 
to have a new arm put on He was qmte 
surprised that he could not repau it 
because the moment he put the glass in 
the flame it cracked and chipped, but 
would not fuse or melt It chipped and 
kept on chippmg until the arm was broken 
off to the mam chamber and there was 
nothing left to do but to make a new one 
The character of the glass undoubtedly 
was changed by this contact with the gas 
So it may be that carbon dioxid m a metal 
tank may change its character somewhat 
so that after a penod of time the absorb- 
qualities are altered Therefore, we 
ha\ e made it a pohcy to change our gas 
containers with comparative frequency 
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I would like to ask the Speakers, m 
closmg, how they determine, for mstance, 
the followmg You have a tube that is 
open, that permits gas and oil both to 
pass through, and then has behmd it or 
surroundmg it adhesions that are really 
givmg the patient trouble Does roentgen 
exammation give any particular informa- 
tion over that which could be obtamed by 
a bi-manual exammation, pertainmg to a 
pregnancy that is very much desired? 

I have a number of patients under 
observation now, concemmg whom that is 
true There are so many other variable 
factors — the husband, for mstance, — the 
various hormones, chemical conditions 
withm the cervical and uterme canal — that 
aU have to be taken mto consideration 
Even if we detemime the tubes are patent 
are we very much better off? 

Dr Albert Mathieu (closmg) One 
of the greatest difficulties we have when 
talkmg about thmgs that are either new 
or strange is that we are so constantly rms- 
understood I think I very carefully said 
that normal pregnancy was a defimte 
contra-mdication to this method of diag- 
nosis 

The fact that I showed a pregnancy 
here does not mean anythmg to the con- 
trary This woman was about to be 
aborted for some other purpose, and this 
film was taken purely m an academic way 
We stiff say that normal pregnancy is a 
contra-mdication 

Neither do we attempt to show that 
hysterosalpmgography is a panacea for all 
diagnostic ailments m gynecology It is 
not It merely visualizes the cavity of 
the uterus and tubes to the pomt where 
the off will go That is all it will do 

We think the method is qmte harmless, 
and m over 1,200 mjections that I haie 
done myself or supervised there has been 
no catastrophe and no regrettable result 

It IS obvious, of course, that if the 
contra-mdications are not observed, if 
improper medium is used, if improper 
instruments are used, or careless technic is 
performed, the method can be harmful 


and can be dangerous But there is no 
need for any hulaballoo about it at all 
because we know it is quite sunple and 
instances of untoward results are minor 
and few, compared to the sum total of the 
benefit evolved 

When I spoke at Cleveland the other 
mght before the Clmic of Dr Crffe, Jones 
reported 12 cases of pregnancy mthm 
three months after the mjecbon 

I do not mean to say it has any value 
as treatment, although I could understand 
how the mjection of off might unseal the 
distal end of the tubes to the pomt where 
penetration of the spermatozoa could 
obtam 

Dr Lawrence M Randall (closmg) 

I have just a few thmgs I would like to say 
m closmg One is that out of these 600 
patients I mjected with iodized off, there 
were three (and we followed these pabents 
very closely) m whom there was evidence 
of pelvic mflammabon followmg the mjec- 
bon of the off In aU of these pabents 
the diagnosis that was made at the tune of 
mjecbon was chrome salpmgibs mth tubal 
occlusion, and we did not find any ewdence 
of iodized off m the peritoneal cavity 
In other words, we simply caused an 
exacerbabon of an old inflammatory con- 
dition 

I do not propose to go mto the techmc 
or the contra-mdications except to say that 
every care is given these pabents to safe- 
guard them from the sequelae, and in the 
patients we have seen I am sure the 
methods, both of them, have been of defi 
mte benefit to the pabent with a risk so 
small that you can ffisregard it 

Dr Peirce mentioned the question of 
off bemg left m the tubes I have a 
patient I have been foUoivmg for two and 
a half years, whom I mjected, who sbll 
has some opaque material in her tubes, 
mthout any symptoms The matenal is 
almost as radiopaque as it was when I 
put it m 

I beheve there is defimte therapeutic 
benefit to be considered when you do either 
a tubal insufflation or an iodized oil mjee- 



CLERF CARCINOMA OF THE BRONCHUS 


439 


irritation, often is persistent, frequently 
fails to respond to treatment, and often 
mterferes with sleep If associated with 
blood-streaked mucoid sputum, m the 
absence of tuberculosis, it is highly sugges- 
tive of bronchial neoplasm Profuse puru- 
lent expectoration m cancer is mdicative of 
extensive bronchial infection, the result of 
bronchial obstruction ivith retention of 
secretions It cannot be mterpreted as 
an early symptom Hemoptysis may oc- 
cur early or late and vanes m amount 
from shght streaking to frank hemorrhage 
A large blood loss, however, is usually a 
late manifestation 

It IS mterestmg to note that wheeze as a 
symptom of early cancer is not often 
mentioned m the medical literature (2 and 
3) One observes however that asthma 
often IS considered as a diagnostic pos- 
sibility (Fig 1) Wheeze is a common 
symptom of partial obstruction to a bron- 
chus It is not continuous, bemg in- 
fluenced by cough and deep inspiration 
and often is not noticed by the patient 
It IS best heard during and at the end of 
expiration when the bronchus normally 
becomes narrowed A wheeze, taken m 
conjunction with cough and occasional 
blood-streaked or no sputum, constitutes 
very strong evidence of newgrowth pro- 
ducing early partial obstruction to a bron- 
chus 

Pam IS not a common early manifesta- 
tion of carcinoma ongmatmg in the larger 
bronchi It is, however, considered as 
“the most common signal symptom” of 
peripheral carcinoma and is due to pe- 
ripheral extension of the growth to the 
pleura and extrapleural structures (4) 
There may be an associated area of tender- 
ness Dyspnea, pleural effusion, weight 
loss, weakness, fever and sweats, dysphagia, 
hoarseness, pupillary changes, and en- 
gorgement of the veins of the neck and 
chest are commonly evudences of advanced 
disease and are principally of didactic 
interest 

Riidws^raphic Fealiirts — Hruby and 
bweaiij (3) expressed the opinion that 
‘ perhaps no otlier one factor has been so 



Fig 1 Film made m the case of a man aged 
54 years who gave a history of peretmial hay 
fever for past five years In 1935 the hay fever 
symptoms did not clear up Cough, wheezmg, 
and shortness of breath persisted, later, sputum 
became blood streaked This case was treated as 
a case of bronchial asthma for eight months The 
roentgenogram revealed heavy root shadows more 
marked on the left side Bronchiectasis was sus 
pected and lung mappmg was recommended 
At bronchoscopy there was found a neoplastic 
lesion m the left loner lobe bronchus Histologic 
exammation of tissue removed was reported by 
Dr B L Crawford as squamous-cell carcinoma 
(Film by Dr J T Farrell, Jr ) 


important as the roentgenogram m con- 
tributing to the changed attitude toward 
cancer of the lung ” In 1932, Manges (G) 
stated that the diagnosis of cancer, as a 
rule, IS not made until the lesion is well 
advanced He found that the vast major- 
ity of the proved cases showed either a 
large tumor mass, atelectasis of a lobe, or a 
large area of exudate-filled lung distal 
to an obstructing growth In a study of a 
group of 50 cases of bronchial carcinoma, 
Farrell (i) observed that atelectasis was 
the most common radiographic finding 
These observations mdicate that the roent- 
genologist sees patients late, when the dis- 
ease is sufficiently far adv anced to obstruct 
bronchi and interfere w'lth dramage of 
secretion and when suppuration is present 
distal to the obstruction This need not 


CARCINOMA OF THE BRONCHUS' 

By LOUIS H CLERF, M D , Plnladelpha 


=ijjpHE remarkable disproportion be- 
I tween the largenmnber of reported 
cases of primary carcmoma of the 
bronchus and the small group that have 
been successfully treated suggests that an 
inquiry be made to ascertam its causes 
It IS generally recognized that roent- 
genology and bronchoscopy have aided 
immeasurably m the diagnosis of bron- 
chial carcmoma With recent advances 
m thoracic surgery, lobectomy, even pneu- 
monectomy m selected cases, are con- 
sidered as relatively safe procedures Im- 
provement m equipment and techmc in the 
employment of the roentgen ray and ra- 
dium m therapy gave the hope that rehef 
would be secured by these agents The 
meager reports of cases cured by any 
kmd of raiotherapy would seem to mdi- 
cate that the only satisfactory treatment 


climaan who usually is the first to be con 
suited by the patient, however, the roent- 
genologist and the bronchoscopist must 
share a part of the burden for they too are 
called upon to aid m the diagnosis The 
chmcian should be “cancer of the bron- 
chus-mmded” as well as “roentgen-ray- 
mmded ” He should also appreciate the 
importance of endoscopic examination m 
cases of obscure chest signs and symptoms 
In addition, he should realize that when 
cancer is a diagnostic possibihty it is im- 
portant to arrive promptly at a diagnosis 
Certam of the diagnostic aspects of 
carcmoma of the bronchus wiU be con- 
sidered It IS not mtended to present a 
detailed account of the symptoms and 
physical signs of bronchial carcmoma, 
however, the roentgenologist as well as 
the clmician should be f amili ar mth these 


at present is surgical extirpation There Of vast importance m bronchial carcinoma 
are many factors that bear on the problem as m carcmoma elsewhere is the abihty to 
of surgical treatment of carcmoma of the recogmze its early manifestations 
bronchus Many growths are so located Clinical Considerations —Ylo group of 
anatormcally that surgical removal is not symptoms or signs can be considered as 
compatible with life Carcmoma is com- diagnostic of carcmoma they are de- 
monly observed after the fifth decade of pendent on the location of the growth and 
We, a time when risks madent to surgery its influence upon adjacent structures 
of the lung are greatly mcreased There The early symptoms are important as the 
remams, however, a large group of patients correct mterpretation of these will lead to 
who could be treated surgically were it early diagnosis A diagnosis made when 
not for the fact that the diagnosis is made the carcmoma is advanced is of statistical 
late and the growth is too extensive It value only, from the patient’s standpoint 
would appear, therefore, that the most it is of httle or no importance This was 
important reason for the disproportion be- well stated by Tuttle and Womack (1) 
tween the reported and the successfully ‘Tn the diagnosis of cancer any method 
treated cases of carcmoma of the bron- that requires metastasis before it can be 
chus is delay m diagnosis utihzed may as well be discarded so far 

If there is to be any advance m the sur- as the welfare of the patient is concerned 
gical treatment of bronchial carcmoma, it A statistical study of cases reported m 
will depend almost entirely upon amvmg medical hterature and of records at the 
at a correct diagnosis early m the disease Bronchoscopic Clmic, Jefferson Hospital, 
This responsibihty rests primarily with the mdicated that cough ivith or without 

sputum was the most common early symp- 

1 Presented before the Radiological Society of North carcinoma mvolvmg the larger 

America at the Twenty second Annual Meetmg at , ^ Couch IS the result of bronchial 

CmcinnatJ, Nov 30-Dec 4 1936 Droncm v- s 
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logic examination If no intrusion of 
growth into the bronchus can be visual- 
ized, one may observe evidences of in- 
filtration of the bronchial wall, namely, 
fixity and rigidity It must be borne m 
tmnd, however, that the bronchoscopist 
can examine and explore only the larger 
bronchi, no opimon can be given con- 
cermng the smaller bronchial subdivi- 
sions One would, therefore, secure httle 
or no information from bronchoscopy m 
cases of peripheral cancer , in lobar atelec- 
tasis, however, the location and nature of 
the obstruction could be readily visualized 
Data concemmg the anatomical loca- 
tion of pnmary bronchial caranoma vary 
greatly, observers reportmg from 35 to 
75 per cent of growths as havmg their 
ongm in the larger bronchi The number 
of cases of carcinoma diagnosed positively 
by bronchoscopy and biopsy also vanes — 
obviously, this depends upon the type of 
case selected for bronchoscopic study If 
performed in cases of atelectasis or m ad- 
vanced carcinoma only, the number of 
positive diagnoses would be nearly 100 
per cent If, however, one examines 
routmely all suspected cases of newgrowth, 
the number of positive diagnoses is con- 
siderably less At the Bronchoscopic 
Clinic, of a group of 143 cases of pnmary 
carcinoma of the bronchus proven by 
examination dunng life or at autopsy, 98 
were diagnosed positively by bronchoscopy 
and biopsy In tliree cases an exploratory 
thoracotomy w'as performed and tissue se- 
cured Five were diagnosed as pulmonary 
abscess and drained surgically Carci- 
noma was disco\ered at operation or by 
biopsy of tissue from the cavity In 23, 
newgrowth was strongly suspected from the 
bronchoscopic findings of bronchial steno- 
sis with fixation and rigidity of the bron- 
chial wall no biopsy w'as secured The 
diagnosis of cancer ultimately w'as made 
cither b\ repeated bronchoscopic exami- 
nation or at autopsy In 14, the broncho- 
scopic findings were mconclusue and the 
diagnosis of cancer finally was made at 
autopsy In the cxises proien by bron- 
clioscop\, the growths originated m the 


larger bronchi and were readily accessible 
for mspection and biopsy 

In those cases without intrusion of 
growth into the larger bronchi, repeated 
bronchoscopies will ultimately lead to a 
positive diagnosis Metastases also will 
give conclusive information If the factor 
time IS not taken mto consideration in 
amxnng at a diagnosis of cancer, then the 
most conclusive diagnostic method would 
be a postmortem exammation However, 
if one considers carcinoma of the bronchus 
from the standpomt of surgical extirpa- 
tion, delay m diagnosis cannot be endured 

Of the group of 143 cases observed, not 
more than five could have been considered 
as suitable for surgical treatment at the 
time bronchoscopy was done This 
conclusion was arrived at on the basis of 
the location and extent of the growth and 
the age of the patient 

Lung Mapping — ^The employment of 
iodized oil (40 per cent) to visualize the 
bronchi is of value m those cases in which 
no conclusive information can be secured 
by bronchoscopy This diagnostic aid 
cannot supplant bronchoscopy if it is pos- 
sible to msuahze the lesion endoscopically 
These usually are cases of upper lobe le- 
sions or peripheral tumors which cannot 
be visualized by direct exammation Re- 
tamed secretions m the smaller bronchi 
may interfere with proper fillmg and be a 
source of error 

Comment — Collected data concermng 
cases of caranoma of the bronchus show 
conclusively that the diagnosis is com- 
monly made late m the disease when surgi- 
cal treatment can no longer be considered 
In a large number, probably a majonty of 
these, the diagnosis could have been made 
early if there had been an opportunity to 
carry out all of the recognized diagpiostic 
procedures The chmcian should consider 
bronchial carcinoma as a diagnostic pos- 
sibility and should carefully mterpret the 
early symptoms, such as cough without or 
wnth sputum, blood-streaking, pain, and 
w'heeze The symptoms of advanced dis- 
ease should not be waited for Radio- 
graphic studies should be secured early 
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Fig 2 RoentgMo^ams made m the case of a man, aged 48 years who complamed of cough of one j car's 
duration Recenuy there had been expectoration and pam over the lower chest in the midline. The roent 
gen appearMces suggested an inflammatory process although neoplasm could not be ruled out At bron 
choscopy there was found a pale granular mass obstructing an mner subdivision of the right lower lobe bron 
^us Tissue secured was reported as squamous carcmoraa by Dr B L Crawford (Films by Dr R Manges 
Smith ) 


necessarily be a cause for pessimism If 
one will recall that prior to 20 years ago a 
majority of cancers of the lung were diag- 
nosed m the autopsy room, one should be 
optimistic Difficulty m diagnosis is met 
with in the group of cases m which the 
findings are suggestive of tuberculosis 
pneumomtis, bronchiectasis, or pulmonary 
abscess without roentgenographic eviden- 
ces of tumor or bronchial obstruction 
(Fig 2) In these, one must e’vhaust all 
of the diagnostic means at hand to bring 
the case to a final diagnostic conclusion 
Smce over 50 per cent of primary bron- 
chial neoplasms originate m the larger 
bronchi, it is evident that in many durmg 
the early stages there is partial obstruc- 
tion to a bronchus, ivith obstructive em- 
physema It should be recalled that one 
cannot always demonstrate partial ob- 
struction of a bronchus by the examina- 
tion of stereoroentgenographic films, which 


usually are made at the end of full m- 
spiration Roentgenoscopic examination 
of the chest and a study of the films made 
at the end of full inspiration and expiration 
aided greatly in the recognition of non- 
opaque foreign bodies in the bronchus 
and a knowledge of the mechanism of ob- 
structive emphysema Such a plan of 
study should be employed routmely m the 
exammation of suspected cases of early 
primary carcinoma of a bronchus before 
the growth has progressed to complete 
bronchial obstruction with atelectasis 
Bronchoscopy — “Next to its usefulness 
in the removal of foreign bodies from the air 
passages, bronchoscopy has developed its 
greatest value m the diagnosis of malig- 
nancy of the lung” (S) Bronchoscopy is 
the most defimte and positive diagnostic 
procedure available One may obtain a 
(hrect endoscopic new of the growth, in 
addition, tissue may be secured for histo- 
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logic examination If no mtrusion of 
growth into the bronchus can be visual- 
ized, one may observe evidences of in- 
filtration of bronchial wall, namely, 
fixity and ngidity It must be borne in 
imnd, however, that the bronchoscopist 
can examme and explore only the larger 
bronchi, no opimon can be given con- 
cemmg the smaller bronchial subdivi- 
sions One would, therefore, secure httle 
or no information from bronchoscopy m 
cases of penpheral cancer , in lobar atelec- 
tasis, however, the location and nature of 
the obstruction could be readily visualized 
Data concerning the anatomical loca- 
tion of primary bronchial carcinoma vary 
greatly, observers reporting from 35 to 
75 per cent of growths as havmg their 
ongin m the larger bronchi The number 
of cases of carcmoma diagnosed positively 
by bronchoscopy and biopsy also vanes — 
obviously, this depends upon the type of 
case selected for bronchoscopic study If 
performed m cases of atelectasis or in ad- 
vanced carcmoma only, the number of 
positive diagnoses would be nearly 100 
per cent If, however, one exammes 
routinely all suspected cases of newgrowth, 
the number of positive diagnoses is con- 
siderably less At the Bronchoscopic 
Clinic, of a group of 143 cases of primary 
carcinoma of the bronchus proven by 
examination dunng life or at autopsy, 98 
were diagnosed positively by bronchoscopy 
and biopsy In three cases an exploratory 
thoracotomy was performed and tissue se- 
cured Five were diagnosed as pulmonary 
abscess and drained surgically Carci- 
noma was discovered at operation or by 
biopsy of tissue from the cavity In 23, 
newgrowth was strongly suspected from the 
bronchoscopic findings of bronchial steno- 
sis with fixation and rigidity of the bron- 
chial wall no biopsy w'as secured The 
diagnosis of cancer ultimately was made 
either by repeated bronchoscopic exami- 
lUtion or at autopsy In 14, the broncho- 
seopic findings were inconclusue and the 
diagnosis of cancer finallv was made at 
autopsy In the cases proven by bron- 
choscopy, the growths originated in the 


larger bronchi and were readily accessible 
for inspection and biopsy 

In those cases without intrusion of 
growth into the larger bronchi, repeated 
bronchoscopies will ultimately lead to a 
positive diagnosis Metastases also wdl 
give conclusive information If the factor 
time is not taken mto consideration m 
amvmg at a diagnosis of cancer, then the 
most conclusive diagnostic method would 
be a postmortem examination However, 
if one considers carcmoma of the bronchus 
from the standpomt of surgical extirpa- 
tion, delay in diagnosis cannot be endured 

Of the group of 143 cases observed, not 
more than five could have been considered 
as smtable for surgical treatment at the 
time bronchoscopy was done This 
conclusion was arrived at on the basis of 
the location and extent of the growth and 
the age of the patient 

Lung Mapping — ^The employment of 
iodized oil (40 per cent) to visualize the 
bronchi is of value m those cases m which 
no conclusive information can be secured 
by bronchoscopy This diagnostic aid 
cannot supplant bronchoscopy if it is pos- 
sible to visualize the lesion endoscopically 
These usually are cases of upper lobe le- 
sions or peripheral tumors which cannot 
be visualized by direct examination Re- 
tained secretions m the smaller bronchi 
may interfere wath proper fillmg and be a 
source of error 

Comment — Collected data concermng 
cases of caranoma of the bronchus show 
conclusively that the diagnosis is com- 
monly made late in the disease when surgi- 
cal treatment can no longer be considered 
In a large number, probably a majority of 
these, the diagnosis could have been made 
early if there had been an opportunity to 
carry out all of the recognized diagnostic 
procedures The climcian should consider 
bronchial carcinoma as a diagnostic pos- 
sibility and should carefully interpret the 
early symptoms, such as cough witliout or 
with sputum, blood -streaking, pam, and 
wheeze The symptoms of advanced dis- 
ease should not be waited for Radio- 
graphic studies should be secured earlv 
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The roentgenologist shonld be conver- 
sant with the clinical history and the 
s3nnptoins Examination of the chest 
should mclude a study for obstructive em- 
physema 

The bronchoscopist should be given an 
opportumty to mvestigate endoscopically 
aU cases of obstructive emphysema or ob- 
structive atelectasis Unexplamed cough, 
hemoptysis, and wheeze also warrant 
bronchoscopy Iodized oil mstiUation 
should be employed as a supplementary 
aid Above all, there should be close co- 
operation between the chmcian, roent- 
genologist, and bronchoscopist In cases 
with unexplamed pathologic findmgs, the 
thoracic surgeon should be consulted 
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DISCUSSION 

Dr Leo G Rigler (Minneapolis, 
Mmn ) Dr Clerf has presented in clear 
and concise form the picture of the present 
status of carcmoma of the bronchus as a 
medical problem I can agree thoroughly 
with all he has said about the vital unpor- 
tance of the early recogmtion of this 
disease 

Twenty years ago carcmoma of the 
bronchus was not our problem Patholo- 
gists even considered it rather rare, and 
cases which were diagnosed chmcally were 


very unusual Ten years ago the diag- 
nosis of carcmoma of the bronchus became 
a serious problem for the roentgenologist 
and for the bronchoscopist, but the dis- 
cussion was largely academic because very 
httle was done about it after the diagnosis 
was made 

To-day the successes of thoraac surgery, 
which Dr Clerf has mentioned, make the 
positive diagnosis exceedmgly important, 
and with the work of Dr Clerf and his 
assoaates and other work that has been 
done, we are improvmg tremendously in 
our abihty to recogmze these lesions earher 
But with this active surgery, a new 
responsibihty and a new problem have 
presented themselves to us Whereas be- 
fore we were largely concerned with the 
failure to diagnose bronchogenic carcmoma, 
to-day we may well be concerned with 
false positive diagnoses, because they may 
result m drastic surgery which, as all of 
you know, entails a very senous nsk 
In most cases amenable to bronchos- 
copy, error should occur very rarely 
On the other hand, as Dr Clerf has said, 
there are cases which are not amenable to 
bronchoscopy and m which the climcal and 
roentgenologic findmgs must deade the 
diagnosis In those cases, great care must 
be exercised so that false positive diagnoses 
shall not be made 

I would like to show just two cases, 
merely by way of illustration of this point 
In the Srst one, resection of the nb for 
empyema was made on this boy before we 
saw him He came in with a condition 
which we mterpreted as atelectasis with an 
obstruction of the lower lobe bronchus 
He was bronchoscoped and the bronchos- 
copist thought that there was tumor tissue 
m that lower lobe bronchus Biopsy was 
made and a diagnosis of carcinoma was 
obtamed from the pathologist Eventu- 
ally this was proved to be false and further 
exaimnation of the tissue indicated its 
mflammatory nature 

This IS not a unique case There are 
any number of them that hai e been 
reported throughout the country Fortu- 
nately for this boy, the circumstances were 
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Fig 1 P’S 2 

Fig 1 Roentgenogram of chest made Sept 30 1935 mth consohdaUon at nght base which had been 
increasing in sue for months Chmeal and roentgen studies tiere suggesuve of peripheral bronchogenic 
caranoma 

Fig 2 Same case tno months later with almost complete spontaneous resolution indicating error in 
diagnosis Residue of iodized oil in alveoli is also shown 


such that no effort at surgery was made, 
but I call attention to it because of the 
possibility of that type of error occurring 
Ihc histologic diagnosis of the bronchial 
mucosa is not an easy one and it takes a 
very evpenenced pathologist, experienced 
m that particular type of histological 
diagnosis, to be certain as to his findings 
Another film on the same boy a little later, 
when tile bronchus had been opened up 
and wc were able to fill it with iodized oil 
below the obstruction, demonstrated the 
typical dilatation w'lnch had occurred 
It IS about five jears since that time and 
he IS still alu e 

fins next case is of a somew hat different 
type This was a woman sent m to a 
tuberculosis s mitonum because of blood- 
stre ikcd sputum — a diagnosis of tuber- 
culosis had been made She was studied 
there o\er i period of three months 
W hell she first came in to the sanitonum 
there was i small densitv in the cardio- 


phrenic angle, very small, perhaps one- 
third the size of the density which you see 
m this shde This was shoivn in the 
lateral view to be quite peripheral, in the 
posterior portion of the lower lobe (Fig 1) 

That area of consohdation grew" under 
our very eyes over a penod of about three 
months during which she had all the 
symptoms which suggested caremoma 
She was sent m to our hospital, the lesion 
haiang attained this size Being very 
peripheral, the bronchoscopy was negatiie, 
but we considered that of no significance 
AVe felt she had a carcinoma of the pe- 
ripheral t)"pe — a type ideal for treatment 
Surgery was recommended but, fortunately 
for her and for us, she refused it and three 
mouths later the lesion had disappeared 
completely as shown in Figure 2 No 
doubt this was some type of atypical 
pneumonia The woman is perfectly well 
now' 

I cite these two cases to show that some 


444 


RADIOLOGY 


of these early diagnoses may lead us very- 
far astray 

Dr H W Jacox (Pittsburgh) May 
I ask Dr Clerf what he does m these cases 
that he speaks of, the early ones m which 
the x-ray findings are not very defimte, m 
regard to treatment? In most cases I 
see, my opmion is asked and I should hke 
to know whether he uses surgical diathermy 
m these early ones to avoid the serious 
risk of radical surgery or whether he uses 
radon seeds What is his present opmion 
m regard to treatment — to be as con- 


servative as possible and yet get nd of the 
cancer? 

Dr Clerf (closmg) There is no 
conservative treatment of carcinoma of the 
bronchus For a time we beheved that 
destroymg the groivth by bronchoscopic 
fulguration would be effective, but a cure 
by this means would be a cunosity Un- 
less irradiation therapy can cure these 
cases, then there is but one plan of treat- 
ment, namely, surgical extnpation If 
this cannot be practised, the case is 
hopeless 



PRIMARY BRONCHIAL CARCINOMA AND PULMONARY METASTASIS 
COMPARED CLINICALLY AND ROENTGENOLOGICALLY^ 


By JOHN T FARRELL, Jr , M D , Philadelphia 
From the X-ray Department of the Jefferson Hospital 


^PHE increasing occurrence of primary 
I bronchial carcmoma and the high 
^ incidence of metastasis to the lungs 
makes a companson of the two condi- 
tions of mterest In 1934 the author 
presented before this Soaety a study of 
7S cases of puhnonar>’^ metastasis dis- 
covered at necropsy at the Jefferson 
Hospital in the ten-year period from 
November, 1924, to November, 1934 (1), 
and m 1935 a study of 50 cases of pri- 
mary bronchial carcmoma m which the 
diagnosis was made by histologic exami- 
nation of tissue removed from the 
tumor (2) This presentation is based on 
re-examination of the matenal and a 
companson of primary and metastatic 
pulmonary mahgnancy as to the age and 
sex of the patients, the imtial and general 
symptomatology, the roentgen signs, the 
duration and the prognosis 

Histologic Classification — Of the pn- 
mary group, 23 (or 46 per cent) were 
classified as squamous-cell carcmoma, three 
(or 6 per cent) as adenocarcinoma, and 
24 (or 4S per cent) as undifferentiated 
carcmoma 

The metastatic tumors were secondarj'’ 
to carcmoma m 61 (or 78 per cent), to 
sarcoma m 12 (or 15 3 per cent), to mela- 
noma of the skin m two (or 2 4 percent), 
and to an endothelioma of the pleura, a 
teratoma of the testicle, or a tlijumc 
tumor m one (or 1 2 per cent) each 

Nti (Table I) — Of the pnmary car- 
cinomas 45 (or 90 per cent occurred m 
males and but fiie (or 10 per cent) m 
females I Ins is m accord wth the 
findings of other obson ers 

In the metastatic group 51 (or 67 0 

' UiJil IxfoiL the Radiological Socitt> of North 
\mtrn. i 41 the T\\i.nl\ second Annual Meeting at 
Cmunnati, No\ 10-Dtx d UKJti 


per cent) occurred m males and 25 (or 
32 1 per cent) m females While there 
IS still a much higher mcidence in the 
male, the ratio is reduced from two-to- 
one as compared with the mne-to-one 
ratio m the pnmary group The explana- 
tion of the preponderance of males is 
not clear, for of Hie 61 cases of metastatic 
carcmoma, seven (or 11 4 per cent) were 
secondary to cancer of the breast m 
which the madence in women is much 
greater than m men However, the m- 
cidence of metastasis of cancer pecuhar 
to women is offset by the higher rate of 
metastasis to the limgs from primary 
tumors of the generative organs m males, 
seven (or 11 4 per cent) were primary 
m the prostate or testicle as against one 
(or 1 6 per cent) from the ovary 

TABLE I COMPARISON OF PRIMARY AND 

METASTATIC PULMONARY MALIGNANCY 
AGE-SEX DISTRIBUTION 

Pnmary Metastatic 


1-10 

(50 Cases) 
Percent- 
No age 

(78 Cases) 
Percent- 
No age 

1 1 9 

21-dO 

4 

S 

6 

7 G 

dl-40 

9 

18 

11 

14 1 

41-50 

10 

32 

21 

20 9 

51-00 

15 

30 

21 

26 9 

61-70 

71-SO 

81-90 

0 

12 

10 

7 

1 

12 8 

8 9 

1 2 

Males 

45 

90 

53 

67 9 

Pcmalcs 

5 

10 

25 

32 1 


Age (Table I) — ^As one ivould expect, 
the highest age-mcidence is found m the 
so-called ‘ cancer age" which occurs after 
40 years This is true in this senes 
11 (or 62 per cent of the primary growths 
and 42 (or 53 S per cent) of the metastatic 
lesions uere in patients betueen 40 and 
60 years of age In the extremes of age, 
however, tlie metastatic group showed 
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the higher mcideiice, one tumor was m 
a patient 20 years of age and eight (or 
10 1 per cent) occurred in mdividuals 
over 70, whereas, m the primary tumors 
46 (or 92 per cent) occurred m pabents 
between the ages of 20 and 70 years 
This IS probably due to the fact that 
tumors of the urogenerabve organs, re- 
sponsible for 17 (or 27 7 per cent) of the 
cases of metastatic cancers, occur rela- 
bvely late m hfe 

Symptomatology (Table II) — The stnk- 
mg difference m the two groups is in the 
mcidence of pulmonary symptoms It 
would be expected that some form of 
respuatory symptom due to local bron- 
chial irntabon would occur m the primary 
tumors and that all pabents would com- 
plam of one or more This is true One 
might also expect that m metastasis re- 
spuatory symptoms would occur, but, 
as a matter of fact, they are not proim- 
nent 

TABLE n COMPARISON OF PRIMARY AND 

METASTATIC PULMONARY MALIGNANCY 


SYMPTOMS 




Primary 


Metastatic 


(50 Cases) 


(78 Cases) 



Percent- 


Percent- 


No 

age 

No 

age* 

Cough 

49 

98 

15 

42 8 (2) 

Expectoration 

34 

68 

6 

17 1 (4) 

Pam 

30 

60 

9 

25 7 (3) 

Dyspnea 

27 

54 

23 

65 7 (l) 

Loss of weight 

26 

52 


17 1 (5) 

Hemoptysis 

24 

48 

6 

Elevated temperature 

14 

28 



Wheeze 

6 

12 



Night sweats 

6 

12 


2 8 (6) 

Hoarseness 

3 

6 

1 

Dysphagia 

1 

2 



None 

Not recorded 



37 

47 4 




6 

7 6 


* Detertnined on basis of 35 cases presenting respira- 
tory symptoms 


It was defimtely stated in the histones 
of 37 (or 47 4 per cent) of the pabents 
with pulmonary metastasis that there 
were no local respiratory symptoms, and 
m SL\ (or 7 6 per cent) neither the pres- 
ence nor the absence of symptoms were 
recorded It may be assumed from this 
that they were not present, mdicatmg 


that of the 78 pabents only 35 (or 45 
per cent) exhibited local manifestations 
Cough, expectoration, pam m the chest, 
dyspnea, hemoptysis, and wheeze were 
the most frequently encountered local 
symptoms of the primary group Dysp- 
nea, cough, pam, and expectoration, m 
that order, were the most promment 
local symptoms of the metastabc tumors 

Wheeze and dyspnea are worthy of 
special comment The importance of 
wheeze as a symptom of onset m pn- 
mary bronchial groivth has been pointed 
out by Clerf (3) Its importance is not 
generally recognized In this senes it 
was recorded as bemg present m only 
sLx (or 12 per cent) of the pabents, but 
m the histones of the remainmg -44 (or 
88 per cent) of the group, it was not 
menboned as bemg present or absent, 
mdicatmg that it was not sought for 
roubnely If m every mstance the patient 
had been questioned as to wheeze, the 
mcidence would undoubtedly be much 
higher, because with extension of the 
growth after its onset wheeze is masked, 
cough and expectorabon, because of the 
disbess they cause the patient, becommg 
the promment features 

Dyspnea was the most frequent com 
plamt of the 35 of the 78 pabents with 
metastasis who had pulmonary symp- 
toms It occurred m 23 (or 65 7 per 
cent) of the cases This is m conbast 
to its madence m the primary group 
in which it occupied the fourth place, 
cough, expectoration, and pam all bemg 
recorded more frequently The higher 
mcidence m metastasis is probably due 
to the massive pleural effusions secon- 
dary to pleiual metastasis which so often 
accompany pulmonary metastases 

Duration and Prognosis (Table III) 

The ultunate fate of all patients with pn- 
mary bronchial tumors is not known, 
and comparison as to the duration of hfe 
with that of the metastatic group cannot 
be made However, the interval be- 
tween the onset of the first symptom 
and the first medical examination m the 
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primary group, and the interval between 
discovery of the primary tumor and death 
m the metastatic group, are known and 
furnish a basis for companson 

Tumors which metastasize to the lungs 
are more rapidly fatal than are pnmary 
bronchial growths The finding of pul- 
monary metastasis is a grave prognostic 
sign 


The diagnosis of pnmary bronchial car- 
cmoma can rarely be made by roentgen 
examination alone, though when atelecta- 
sis is found m adults with respiratory 
symptoms of protean character the ex- 
ammer should be strongly suspicious of 
bronchial neoplasm and advise the bron- 
choscopic removal of a piece of tissue for 
histologic exammation 


TABLE III COMPARISON OF PRIJIARY AND TABLE IV — COMPARISON OF PRIMARY AND 

METASTATIC PULMONARY MALIGNANCY METASTATIC PULMONARY MALIGNANCY 

DURATION ROENTGENOLOGIC CHARACTERISTICS 


Pnmary 
(50 Cases) 

(Tmie Interval from Onset to 
First Medical Evamination) 


Metastatic 
(78 Cases) 

(Time Interval from 
Discovery of Pn 
mary Tumor to 
Death) 




Percent- 


Percent- 


No 

age 

No 

age 

1-6 months 

14 

28 

35 

44 8 

C-12 months 

9 

18 

16 

20 5 

1-2 years 

15 

30 

10 

12 8 

2 >ears and more 

8 

15 

7 

8 9 

Indeterminate 

4 

8 

10 

12 8 


Of the patients with pulmonary metas- 
tasis, 55 (or G5 3 per cent) died m less 
than a year from the tune of discovery 
of the pnmary tumor It should be borne 
in mind that duration of life is reckoned 
from the finding of the causative tumor 
and not from the time of recognition of 
the metastasis In contrast with this, 
it could be determined that 23 (or 46 
per cent) of the patients with pnmary 
bronchial tumors had endured the initial 
sjTiiptom for more than a year before 
they first sought medical adnee as to 
the cause of the symptom In man> 
instances it took again as long before 
the diagnosis of the etiologic factor was 
finally made b}’ histologic examination of 
tissue removed at bronchoscopy 

Roi.iiti’cn Characlt-nsUcs (lable IV) — 
In the primary tumors indications of 
collapse of a lobe or a portion of a lobe 
was the most frequently encountered 
roentgenologic sign It occurred m 20 
(or 10 jier cent) of the cases riicn followed 
increased line ir markings in 14 (or 2S 
per exalt) mass m 12 (or 21 per cent), 
abscess m three (or 0 per cent), and 
pleiiril effusion m one (or two per centl 


Pnmary 

Atelectasis 

Increased Imear markings 

Alass tumor 

Abscess 

Pleural effusion 


Metastatic 


Nodule -j 


Number 

Outlme 

Density 

Distnbution 

Size 


The shadow of the nodule is patho- 
gnomonic of metastasis Nodules rarely 
occur m the lungs m other conditions 
The shadows of the nodules present the 
same charactenstics that the nodules do 
on gross morbid exammation They are 
usually round, sharply circumscribed shad 
ows of which there may be either only a 
few or an innumerable number They 
range m size from a few mdlimeters to 
sev^eral centimeters, and may occur in 
a limited portion of one lung or be scattered 
throughout both lungs from apices to 
bases They range in density from faint 
nebulous shadows to densely opaque masses 
Comphcations alter the roentgenologic ap- 
pearance of both the pnmary and meta- 
static growths In the pnmary growth 
necrosis of the center, with abscess forma- 
tion, IS frequent In metastasis there is 
a high incidence of pleural effusion which, 
m many instances, hides the characteristic 
metastatic nodules 


CONCLUSIONS 

Companson of 50 cases of histologically 
proven bronchial carcinomas with 7S cases 
of metastatic pulmonary malignancy 
prov en by necropsy indicate that 

1 Primarj'' pulnionarv mahgnanc} has 
a greater incidence in males than meta- 
static malignancy In the pnman cases 
00 per cent were males and 11) per cent 
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females, m the metastatic group 68 per 
cent occurred m males and 32 per cent 
m females 

2 Both primary and metastatic malig- 
nancy occur most frequently between 
40 and 60 years of age, but before 20 
years and after 70 years the mcidence of 
metastatic mahgnancy is greater than 
that of primary 

3 In primary mahgnancy respiratory 
symptoms were much more marked than 
m metastasis, m 98 per cent of the pa- 
tients with primary carcmoma there were 
respiratory symptoms, whereas, m the 
metastatic only 45 per cent had local 
manifestations 

4 Wheeze is a frequently overlooked 
important imtial S3miptom of primary 
bronchial neoplasm 

5 The discovery of pulmonary meta- 
stasis IS graver than the discovery of 
primary bronchial mahgnancy, 65 per 
cent of the patients with pulmonary meta- 
stasis died withm a year of the finding 
of the causative tumor, while 46 per cent 
of those with pnmary bronchial carci- 
noma endured ^e imtial symptom for a 
year before they sought medical advice 
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DISCUSSION 

Dr John D Camp (Rochester, Minn ) 
After Dr Clerf’s comprehensive paper. Dr 
Rigler’s discussion, and Dr Farrell’s paper 
which Dr Clerf has kmdly read, there is 
httle left to be said concermng this subject 
There are a few pomts, however, m the 
text of Dr Farrell’s paper which might 
bear comment 

In the first sentence Dr Farrell refers to 
the mcreasmg occurrences of pnmary 
bronchial carcmoma Personally, I am 
not convunced that bronchial carcmoma is 
mcreasmg m mcidence I still think, al- 


though somebody might like to argue this 
with me, that the apparent increasing ma- 
dence is due rather to our increasing diag 
nostic accuracy, improvement in chiucal 
methods, and famihanty with the symp 
toms 

Dr Clerf mentioned the sigmficance of 
the occurrence of a wheeze m bronchial 
carcmoma and its absence m metastabc le- 
sions He has referred to this, I beheie, in 
the past and perhaps this sign has not been 
appreaated as much as it should be I 
think that if we all interrogated these pa 
tients more carefully, we might find this 
sign very helpful m the differential diagno 
sis 

There is one significant point which 
these figures brmg out (I am sorry that 
Dr FarreU didn’t break down these figures, 
because I am sure they would be of mterest 
to those who hke cancer statistics ) That 
is, that 65 per cent of the patients with 
pulmonary metastases died m less than 
one year from the time of discovery of the 
pnmary tumor It would be interesting 
to know what types of malignancy these 
were Perhaps Dr Clerf can help us on 
that pomt However, if 65 per cent of pa 
tients die withm a year of the recogmbon 
of the imtial lesion, there is a lot to be 
thought of here in regard to improving our 
therapy 

In regard to roentgen charactenstics, 
the matter of atelectasis has been com- 
mented upon and the difficulty of recog- 
mzmg any characteristic roentgenographic 
sign of pnmary mahgnancy has been 
brought out Here, I think, is well shown 
the necessity for close co-operation between 
the radiologist and the clmiaan in ap- 
praising the significance of many of the 
shadows which we see m the roentgenogram 
Dr Farrell mentioned the sigmficance of 
the nodule m the diag^nosis of metastatic 
lesions That is true, particularly, when 
they are multiple However, when we 
have a single nodular lesion, which is not 
common but ivhich is not truly rare, the 
distinction between a benign neoplasm, an 
mflammatory lesion, and a pnmary paren- 
chymal malignancj may be exceedingly 
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difficult because some of these nodular pn- 
mary mahgnancies may be peripherally 
located and not accessible to broncho- 
scopic examination 

When a primary mahgnant nodular le- 
sion undergoes cavitation, we may have 
considerable difficulty m differentiatmg it 
from an inflammatory lesion with cavita- 
tion Personally, I think the thickness of 
the wall of a cavity may help one a httle, 
and in my expenence primary mahgnancy 
ivith cavitation has been associated with 
thicker and more irregular walls than in- 
flammatory lesions, with cavitation 
One last point I would like to emphasize 
— that IS the necessity of making films of 
the thoracic spine in all cases of tumor 
masses in the posterior mediastinum We 
know that a neurofibroma may be pnmary 
within the chest but a fair percentage of 
intraspmal neurofibromas (25 per cent of 
our last senes) may protrude through an 
intervertebral foramen into the postenor 
mediastinum The chest film may suggest 
a solitary intrathoracic mass However, 
enlargement of an mtervertebral foramen 
and erosion of the contiguous vertebral 
pedicle indicate the intraspmal ongm of 
the tumor In these conditions it is help- 
ful to know that the lesion is both mtra- 
spinal and intrathoracic because the surgi- 
cal approach must be adapted accordingly 


Dr Clerf (closmg) Answering Dr 
Camp’s mquiry concermng the tumors of 
the metastatic group, I can say only that a 
large number were sarcomas and that 
about 28 per cent of all the metastatic tu- 
mors ongmated from tumors of the uro- 
gemtal organs 

Concermng the question of an actual m- 
crease m the incidence of bronchial tumors 
it seems that there are more cases now than 
formerly, irrespective of unproved diagnos- 
tic methods Probably one factor is the 
mcreased expectancy of hfe 

Wheezmg respiration often is over- 
looked both by the patient and the physi- 
cian Many patients are not aware that 
they are wheezing until then attention is 
duected to it by the family or friends Re- 
cently a patient with partial bronchial ob- 
struction produced by cancer, and with 
wheezmg respuation, was admitted to the 
Bronchoscopic dime for study I asked 
him if he had ever noticed a wheezmg 
sound when he breathed and he rephed m 
the negative Had he been admitted after 
bronchial obstruebon became complete 
the wheeze would have been absent The 
patient very probably would have rephed 
m the negative to any inquiry concermng 
wheezmg 

Theorebcally, every patient with partial 
bronchial obstruebon should wheeze at 
some time 
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INTRODUCTION 

shadows of the heart and of the 
parenchyma of the lungs are unsharp, 
or blurred m chest roentgenograms 
The greatest part of this unsharpness is 
commonly attributed to three phenomena 

1 Roentgen rays emanate from a finite 
area, the roentgen-ray tube focal 
spot (geometric unsharpness) 

2 The roentgenographed objects move 
during the roentgen-ray exposure 
(unsharpness due to motion) 

3 Roentgen-ray films and mtensifymg 
screens produce unsharpness due to 
the charactenstics of the materials 
of which they are made 

Roentgenographic unsharpness has been 
studied by Bouwers (1), Bronkhorst (2), 
Chantrame (3), Zuppmger (t), and others 

Bouwers has expressed the geometnc un- 
sharpness and the unsharpness due to 
motion m terms of the exposure time for a 
given roentgenographic techmc He has 
then shown that the arithmetic sum of 
these two unsharpnesses may be minimized 
umquely by the usual process of differen- 
tiation The results may be stated in this 
form There is one and only one exposure 
tune which iviU produce minimum “total 
unsharpness” “ for a given roentgenographic 

> The Moore School X ray Laboratory has been 
organized at the University of Pennsylvania under 
grants by the National Tuberculosis Association The 
matenal contamed m this paper has been submitted 
to the Moore School of Electncal Engmeenng as part 
of the requirements which are prerequisite to the 
awardmg of the degree of Doctor of Science m Electncal 
Engineering 

’Throughout this paper the total unsharpness 
(with the quotation marts for emphasis) represents the 
anthmetic sum of the unsharpness due to motion and 
the geometnc unsharpness 


exposure energy, tube ratmg, and veloatj 
of the roentgenographed object His work 
IS summanzed m the form of curves for 
particular practical conditions Bouwers 
notes that the optimum exposure tunes 
which he calculates depend upon the char- 
acteristics of the roentgen-ray films and 
mtensifjong screens which are used As 
the speeds of these auxiliary matenals are 
mcreased by unproved manufacturing 
methods, the exposure tunes for nunimum 
“total imsharpness” decrease 
Bouwers shows in one of his papers (1) 
that if the unsharpness due to mtensifymg 
screens may be added arithmetically to 
“total unsharpness,” then there are defimte 
cntena, which depend upon the unsharp 
ness due to intensifying screens and the 
intensification factor, to determine whether 
or not screens should be used He con- 
cludes that under the present conditions so 
long as the velocities of motion of the parts 
to be roentgenographed are of the order of 
a few millimeters per second, and so long 
as the mtensifymg screens are of the type 
generally available at the present time, 
then the use of screens results m the pro- 
duction of smaller unsharpness than the 
use of techmcs ivithout screens 

Certam results which are derived below 
from the geometnc aspects of the roent- 
genographic problem lead to the con- 
clusion that the unsharpness due to motion 
and the geometnc unsharpness are not 
arithmetically additive It may be shown 
in fact that a shadow for uhich geometnc 
unsharpness is A millimeters appears to 
have the same unsharpness as a shadow 
which has a ‘ total unsharpness” of 2 \ 
millimeters, of winch \ niilhmeters repre- 
sents geometnc unsharpness and \ inilh- 
meters represents unsharpness due to 
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motion It IS the purpose of this paper to 
present in broad outlme methods by which 
the geometnc unsharpness and the un- 
sharpness due to motion may be combined 
to obtam a measure of the observed un- 
sharpness ^ 

The unsharpness due to intensifying 
screens has also been studied by Chantraine 
(3) and others It has been concluded that 
the unsharpness due to mtensifymg screens 
IS of the order of 0 1 millimeter to 0 3 
millimeter The results of this mvestiga- 
tion show that if the unsharpness due to 
intensifying screens is of the order of 0 1 
millimeter to 0 3 millimeter, as measured 
by Chantraine, then this unsharpness may 
be an important contnbution to observed 
unsharpness in roentgenograms made with 
intensifying screens Therefore, although 
the effects of the unsharpnesses produced by 
mtensifjnng screens and \-ray films are 
not considered in this paper it should be 
recogmzed that the study of these effects 
IS necessary for the complete analysis of 
unsharpness of clinical roentgenograms 
These effects will be studied by methods 
like those described in this paper and the 
results combined wth the results which 
are presented below It should be era 
phasized, therefore, that precise clinical 
applications of the results obtained in this 
paper require further investigation of 
associated problems ' 

The unsharpntss due to \-ray film has 
been shown to be smaller in practice than 
any of the contnbutions to unsharpness 
described abo\c The effect of unsliarp- 
ness due to \-ray film is, therefore, neg- 
lected throughout this paper 

* Tlirim(,tiout ihis paptr tin. obhirMtl uii3harpn<.ss 
tv.ptoM.ntb tUv. ol)M.r\id width itl iiiilliiiutt.rs of the 
bludow of an objoct winch mo\v.b paratli.t to iho x ra> 
him tluniif, ttiKisun afttr thv. him lub been proetbsed 
ami Lb tximmtvl b\ mians of a him illummator The 
i)bM.r\id mtbl atpni.b.b m thib pajxr tofotb to bhadow 
l)«tihrbobtamv.d without tho Ubv. of mti.Ubif>iiik, bctLiiib 
or with till. UM. of mtottMfjmt, bctoLOb if tht unbharp 
lUbbilm to till. bLUtiib ma> Ih. mxk-ctLd 

* Mbo iioti on pai,t -llU that Llmual a|)phcation 
vhjiLiivlb upon futthcr btnd> of the motion of roLntt,Lno 
^^Jphttl ohjtxlb a,b for cxamtilc tliL motion of tliL 
luatt and tin. paiiiiv.h>iiia of the lunx 


The investigation of roentgenographic 
unsharpness which is described herein com- 
pnses 

I The calculation of the roentgeno- 
graphic unsharpness without in- 
tensifying screens of the shadow 
of a plane object moving with 
constant velocity parallel to the 
plane of the roentgen-ray fihn 

II The descnption of evpenments 
performed in order to test the 
results of the calculations of I 

III The deduction of tentative entena 
for minimum observed unsharp 
ness m chest roentgenograms 
These entena are tentative since 
further data are required for their 
precise calculation 

IV Problems which must be solved m 
order that the results of I and II 
may be used to obtain precise 
entena for mimmum obser\'ed 
unsharpness m chmeal roentgeno- 
grams 


I THE CALCULATION OF 
ROENTGENOGRAPHIC UNSHARPNESS 


An \-ray tube is mounted at a distance 
(a -f b) centimeters from an \-ray film 
A plane of \-ray absorbing matenal is 
mounted at a distance b centimeters from 
the \-ray film and this object may be 
moved parallel to the \-ray film with con- 
stant \elocity The planes of the object 
and film are parallel Figure 1 represents 
these devices in diagrammatic form The 
\-ray tube focal spot /, the object o, and 
the film F The hea\y lines m Figure 1 
are the traces on the plane of the paper 
of the effective focal spot, the object, and 
the film The remaining lines are geo- 
metric constructions to be discussed below ^ 
It should be noted that the distances 
a, b, /, etc , are not drawn to scale in 


lilt SrJWl »UU1U 

not of LoufbL bt pLiTKiidieular to iUl lint How 

LXLf iltL kttgth/ haxnng beau ilLtinLd as the length of 
one side of the Lffectixc focal spot of a line focus lube 
the residtant calculations will be aevurate to a JiilIi 
degrvx of approximation atid the lalcubtionsare gre-atly 
MtnpUticd b> this procvdurL 
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Figure 1 Actually m roentgenographic 
work the distances are on the average of 
the orders of magnitude given below 



0 F 


Fig 1 Schematic diagram not drawn to scale 
of the trace / of the effective focal spot of a roent- 
gen ray tube the trace 0 of a plane object which 
moves with constant velocity o cm per second m 
the direcUon l^T, and the trace F of a plane x-ray 
film A perspective view of the experimental 
apparatus is shown in Figure 5 


During exposure the roentgen-ray inten- 
sity at pomts on the film above tj is /, 
the charactenstics of the object are sup* 
posed to be such that dunng the exposure 
the mtensity at pomts below is I„ 
the total exposures above \z and below v, 
are, therefore, IT and I^T, respectively 
Usmg the symbol E for total exposure, 
these facts may be summarized 

£x = IT {X> T.) 

E, ~ ET (x < X.) 

The foUowmg method is used to calcu 
late the exposure for pomts lying be 
tween and xj , t e , withm the band of 
border unsharpness Note that m most 

bf 

earher papers on this subject Xi = “ 
called the "geometnc unsharpness”, x. = 


(1) The length a is of the order of 105, 

(2) the side of the square effective focal 
spot / IS of the order of 0 003a, (3) the 
distance travelled by the object edge dur- 
mg the roentgen-ray exposure is always 
less than 0 Ola, and m clini cal routme it 
IS usually of the order of 0 002a 

Dunng roentgen-ray exposure the phe- 
nomena are assumed to proceed as follows 
At the instant the edge of the object o 
mtersects the Ime (Fig 1) The ob- 
ject moves with constant velocity v centi- 
meters per second from 4 to T At the 
tune 4 a roentgen-ray exposure of con- 
stant intensity begins This exposure con- 
tmues until tune T when the object edge 
has arnved at the pomt T The focal spot 
/ then stops emitting roentgen rays The 
object edge therefore travels vT centi- 
meters dunng the constant mtensity roent- 


— ^ vT IS called the “unsharpness due to 

motion,” and Xj = Xj -f- Xj is called the 
“total imsharpness ” 

Consider first the region from x* = 0 

to xi = — Designate distances meas 


ured m this region from x„ = 0 by the 
symbol a At a = 0 the intensity at 
4 = 0 IS and is constant dunng the 
exposure Therefore, as descnbed above 


£a_. ■= I.T 


At a = Xi the mtensity at tune ^ = 0 is / 
The mtensity at this pomt decreases 
Imearly with the time to I„ at time 4 “ 

The mtensity is constant and 

v{a + b) 

equal to /„ from time 4 to time T This is 
shown graphically m Figure 2 m which the 
roentgen-ray mtensity upon the film at xi 


gen-ray exposure is at any time I 

If all distances are measured m centi- The total exposure «s 
meters, the following geometnc relations 

may be denved from Figure 1 and the “ j ” 2 v{a +T) 

descnption of the experiment descnbed v 

above For any a between « = 0 and a = xi, the 

, A imtial intensity (at / = 0) is a fraction of 

7 given by 


r/i =- 


bf 

a + b 
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Fig 2 A graphical represeatalion. showing how 
the roentgen ray Intuisity along a strip of film 
perpendicular to the plane of the paper at Fig- 
ure 1, vanes with tune during an exposure of T 
seconds 


Ihe intensity decreases from this imtial 
value to lo at time From to ^ the 
intensity is /<, The tune when the 
object intercepts the radiation (except 

IS 


“ v(a+ b) 

During the exposure the intensity at a, 
therefore, vanes as shown in Figure 3 



1 ig J \ graphical representation show mg how 
the roeiitgeii ra> nitcnsit> along a strip of film 
peri>endicuIaT to the plant of the paper (Fig 1) 
hetw cell and r i distant a cm from x, vanes with 
lime duniig an exposure of T sexamds 


From the rtUtioiib given above and from 
Figure 3, the total exposure at a (where a 
is measured from may be calculated 

- J - ] u(i^ - 1.) + I.T 


h. 


1 uH/ - /.) 

2 t/Uu + b) 


+ /.7 


{« a <i^) 
u 


By this method the total exposures £0 
and Ei, for pomts between \i and xj, and 
between xj and Xj, respectively, may be 
calculated from 


i,r (0 < ^ < x,~ m) 


(o<. 

m which d IS measured from Xt and S is 
measured from Xo 

Figure 4 shows graphically the vanation 
of E with X for three cases for which the 
sum (xi 4- Xs) IS the same In Figure 4-x4 
the curve is calculated for Xi = x^ In this 
case the first half of the curve is the 
second half is Ei The formula for E^ is 
not used, because Xj — Xi = 0, 1 e , d does 
not exist Figure 4.-B shows the calcula- 
tion for X; twice as large as Xi In this case 
a, di and S have equal ranges, i e , from 

bf 

zero to — 
a 

There remains the case where x* is very 
small compared to Xi Although this may 
be calculated in the same manner that 
E^, and Ei are deduced above, it is simpler 
lo obtain the result m another manner 
If \i is very small with respect to Xi the 
result IS similar to that which would be 
obtamed if u w'ere put equal to zero , i r , if 
the object were stationary The curve 
E vs X for this case is 


E. 4)rx H-/.r (0 < x: < X,) 

This IS shown in Figure 4-C 
These curx'es suggest tliat the shadow 
border of Figure 4-4 would appear con- 
siderably sharper than the borders repre- 
sented by cither Figure 4-5 or Figure 4-C, 
even tliough the same value of Vj, the 
“total unsharpness,” is obtamed m all 
cases Expenments to test this sugges- 
tion are described m the next section 
Certain ps> cho-physiologic factors must 
be considered when these results are ap- 
plied to clinical roentgenography Bronk- 
horst(2) shows that the unsharpness which 





RADIOLOG\ 


IS perceived m a roentgenogram depends not 
only upon the density of the film through- 
out the unsharp area, but also upon the 
contrast between the two areas on either 
side of the unsharp area He shows that 


II EXPERIMENTAL PROCEDURE 
The experimental procedure for testing 
the theoretical conclusions of Section I 
consists essentially of an assembly of 
apparatus hke that represented diagram- 



Fig 4 The theoretical vamtion of roentgen-ray exposure wth x measured from 
xo upward (Fig 1) for three cases 


Fig 4-a, upper left, vi <=» \ or 1 

Fig 4~b, upper right — 2xi =“ 2 

Fig 4-c lower x => 0 or — ■= 0 
The sum (\i -|- xi) is the same in all three cases 


this perceived unsharpness is m general 
less than the unsharpness measured by 
methods like the one described below 
There appears to be a dark hne parallel 
to the unsharp-border shadow m the more 
dense area and a bright line parallel to it 
in the less dense area Bronkhorst shows 
figures in which he has sketched dotted 
fines to represent observed unsharpness 
This pomt must be thoroughly mvestigated 
not only for shadows like those descnbed 
m this section, but also for unsharp shadon 
borders having wdths equal to those en- 
countered m roentgenographic practice, 

> e , 1 5 millimeters or less 


matically in Figure 1 The apparatus 
actually used is shown in Figure 5 and 
descnbed m the caption of that figure 
The effective focal spot of the \-ray tube 
IS approximately square, the sides 5 milli- 
meters m length Double coated roentgen- 
ray film was used for the experiments 
Pieces of this film were ivrapped in black 
paper and enclosed m a special bakchte 
cassette The front cover of the cassette 
was made of one-SLxteenth inch bakehte 
Films were continuously but irregularly 
agitated during development m commer- 
cial elon-hydroqumone developmg solution 
The apparatus used for these experiments 
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consisted of a four- valve roentgenographic 
equipment with a capacity of 100 kv p , 
400 ma X-ray exposures were chosen so 
that the apparatus operated in a stable, 
easily controlled manner The velocities 


of the problems described m the introduc- 
tion to this paper, it will be necessary to 
show that the conclusions denved from the 
work given below are applicable m prac- 
tical cases 


2 



Fig 5 PerspocUvc drawing of apparatus used m the exptnments described m 
Section II I anode of roentgen-ray tube, 2, lead sheets each having a rectangular 
aperture at its center 3, wood base mountings for lead sheets 2, -i, pulleys the 
lower of which is rotated by means of a synchronous motor ", 3 brass guides for 6, a 
sficet of lead which is moved upward over the aperture in lead sheet 2 by means of a 
silk thread fastened at the top of 6 which runs o\er the upper pulley 4 and is fas 
tened to the penphery of the lower pulley 4, 7 a synchronous clock motor which 
drives the lower pulley 4 (attached to its shaft) at a constant angular velocity of one 
revolution per minute 


of motion, the distances a and b, were 
chosen arbitrarily for convemence so that 
the calculated Vi and Vj were of the order 
of magnitude necessary for accurate den- 
sity measurements as described below 
Tins experimental set-up, therefore, does 
not exactly simulate conditions obtained in 
roentgenographic practice The experi- 
mental conditions were chosen for con- 
\ emeuce 

In order to make accurate measurements 
of density tlic ‘ total unsliarpncss” must be 
of the order of one centimtter It is. of 
course, true that the unsliarpncss obtained 
m usuil roentgenographic procedures sel- 
dom cxcLcds one milhnitUr and is \ery 
often less thin () iniUuuettr Hoiveier 
the couclusious denied from these tests 
lint been further applied to the study of 
unslurpuess of the order of two milh- 
inelers It was shown b\ these tests that 
the ohsened uiislnrpness is the same for 
ill \ allies of total uusharpiievs ’ from two 
uullimeters to one eentinieter Ne\e*rthe- 
les-^ ifter further mvestig itioiis are made 


In order to use an x-ray beam of approxi- 
mately the same character as that which is 
incident upon the film m general roent- 
genography a filter of 3 one-eighth inch 
discs of alummum was placed over the 
aperture in the x-ray tube from ivhich the 
radiation emanates 

The choice of the exposure time is pre- 
senbed by the fact that if the object mo\ es 
with a very high velocity the pulsations in 
x-ray intensity due to the x-ray tube 
\oltage yvaie form will produce stnations 
m the unsharp shadow border Exposure 
tunes and \elocities are chosen, therefore, 
so that these stnations are so narrow that 
they may be neglected The exposure 
time for all test films w as three seconds 

The experimental procedure may be best 
illustrated by descnbmg a particular test 
It was desired to obtain a roentgenogram 
for winch Xi = 0 44 centimeter and i; = 
0 44 centimeter It was desired to obtain 
densities of approximately 0 2 and 1 0 on 
either side of the unsharp border It \yill 
be noted that it is coneement to choose a 
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fixed focal spot-film distance for all tests 
1 e , to make {a + b) constant In aU of 
^e tests the focal spot-film distance was 
80 centimeters Havmg fixed (a -f- b) it 
is necessary to choose a, b, and i; so that 

- is equal to 0 44 and = QiA 

This results m the use of a = 43 centi- 
meters, 5 = 37 centimeters, and t/ = 0 075 
centimeter per second In order to pro- 
duce the desired densities it was found that 
the x-ray exposure should be as follows 
x-ray tube voltage 54 kv p , product of 
tube current and exposure time 90 
nulhampere-seconds 

The edge of the lead sheet was approxi- 
mately three centimeters below the center 
hne of the x-ray beam when the motor 
was started As the edge of the lead sheet 
approached the center hne the x-ray ex- 
posure was begun Before and after each 



test the veloaty of motion of the object 
edge was measured by notmg the time 
required for it to traverse a distance of 
two centimeters and then calculating the 
veloaty m centimeters per second 
A number of exposures were made using 
the lead plate as a movmg object Of these 
the techmcs for three were chosen to pro- 
duce shadows hke those m Figure 4 The 
techmcs used for these three films are hsted 
m Table I It will be noted that the ratios 
of \2 to \i for roentgenograms 1, 2, and 3 
are 1, 2, and 0, respectively These are 
precisely the forms shown m Figure 4 


movmg object By varying the x-ray tube 
voltage and the x-ray tube current it is 
possible to produce any degree of contrast 
between the two areas of the roentgeno- 
gram that may be desired, withm the limits 
normally encountered m roentgenography 
Tests of this nature must necessanly be 
expanded if the methods described m this 
paper are to be applied to general problems 
However, since insufficient data are now 
available for treatmg this general problem 
no attempt is made in this paper to discuss 
results of the tests usmg an alummum 
plate It will suffice to note that nothmg 


TABLE I 



appears from these prebmmary tests to 
suggest that the conclusions derived from 
the tests with the lead plate are not gen- 
erally apphcable 

After the films were processed the varia- 
tion of density along the film parallel to the 
direction of motion of the object was 
measured by meaus of a microdensitome- 
ter ' The microdensitometer uses two 
photoelectric cells Light from a tungsten 

• The author acknowledges the pnvilcge exteuded 
to him by Dr W F G Swann Director of Bartol 
Research Foundation of the Franklin Institute to use 


A number of films were made using an 
alurmnum plate m place of the lead plate as 


the microdensitoineter in the Bartol Laboratorj and 
also the aid of Mr Lipman Dr Swann s associate for 
his instruction in the use of the instrument 
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filament lamp is split mto two beams, one 
of which impmges upon one of the photo- 
electnc cells This photoelectnc cell is 
so connected that small changes m light 
mtensity do not affect the readings of the 
instrument The second beam is focused 
upon an area of the film to be measured 
This area is approximately one millimeter 
by one-tenth millimeter, the short dunen- 
sion lying m the direction % of the test 
roentgenogram The hght transmitted 
through the film is reflected mto the second 
photoelectnc cell An electrometer with 
an illununated scale reads the difference 
between the photoelectnc cell currents so 
that its deflection is proportional to the 
opaaty of the film The sensitivity of the 
device may be adjusted so that it is possible 
to cover the entire range of densities of the 
roentgenograms 1, 2, and 3 descnbed in 
Table I with one setting of the micro- 
densitometer The deflection of the elec- 
trometer is proportional to the intensity of 
the hght transmitted by the film The 
deflection of this instrument was plotted 
in terms of film density by using a standard 
neutral gray density tablet In this man- 
ner the instrument was used as a compara- 
tu c niicrodcnsitometcr 

Each of the films 1, 2, and 3, descnbed 
111 Table I, was placed^ upon the movable 
table of the microdensitometer in such a 
manner that it could be moved in the 
direction v by means of a calibrated control 
on the densitometer Density readings 
\scrc then obtained along the axis of i in 
steps of 0 5 millimeter The data for these 
three test films have been plotted with 
crosses in Figure 7 

In order to compare these expenmental 
results with those denved theoretically in 
Section I It IS necessary to obtain values 
for I and and a cur\'e showing relations 
between the exposure E and the density D 
I he charactenstics of the film were ob- 
tained bv exposing fi\e areas of a piece of 

’ Noi<. iliat in the cxiKnmcntal proceJun. 

I \k 5) iht. objci-l moves m the -aiivi opposite to that 
m 1 iKtJtc I I ilms made m these two veajsare ph>M 
eall> mdestmsuishable if x, and the dire-ction x^x, ate 
pioiKib ehose-n 



Fig 7 Calculated (o) and expenmentallj de- 
termined (x) variations of roentgenographic 
densities D with v (Fig 1) for three cases 


Pig 7-A Ai = iTsor- => 1 



I ' Calculated (o) and expenmentallj 
detemuned (x) variatiousof roentgenographic den 
suies 75 with X (Fig 1) for ihre-c cases 


1 Ig 7 B M 2.Vi or — ea 2 

Xi 

film in the apparatus successively at a 
distance of SO centimeters from the roent- 
gtn-ray tube with different exposure times 
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The film was developed in the same manner 
as test films The density of each area was 
measured by means of the rmcrodensi- 
tometer A curve was constructed of ex- 
posure time vs roentgenographic density 


-Emjti ^ 3 00 “= J'P 
or / -= 1 00 


£aJn =» 0 17C = I.T 
or /, =. 0 059 


smce T == 3 seconds 

The exposure data for roentgenoCTam 
No 2 are 


10 
0 9 
08 
07 

>- 

0 6 


>05 


04 
03 
0 ^ 
01 
00 




3 4 5 6 7 

X- MILLIMETERS 


IQ 


8 9 10 


Fig 7 Calculated (o) and experimentally 
determined (x) variations of roentgenographic 
densities D with * (Fig 1) for three cases 


Fig 7-C X 


0 or — — 0 

JTl 


a = 50 cm 
b =■ 30 cm 

* 0 125 cm /sec 
bf 

Xi =■ — ="0 3 cm 
a 

d b 

^ ■= uF = 0 6 cm 

a 

n — ij = ii = 0 3 cm 
T =• 3 seconds 
/ ="0 5 cm 


The formula for the total exposure 

zr 

from X = 0 to X = — has been obtained 
a 

from Section I 




1 a=(/ - /») 

2 i/r(a + 4) 


+ /«r 


Substitutmg the values of 1 and I„ obtained 
above, this formula for reduces to 


= 7 SI + 0 176 


The values of are calculated for « = 0, 
0 05 0 10 0 30 cm For each value 

of £„ so calculated the density Da is read 
from the curve, Figure 6 In Table II the 
values of a Ea, and Da are listed 


This curve is shown in Figure 6 Although 
the exposure time was varied m the tests 
used to obtam this characteristic curve the 
abscissas may be imambiguously called 
exposure units Smce all of the work 
herem described is concerned with this 
particular sample of x-ray film, it is un- 
necessary to attempt to find the exposure 
in absolute units 

The foUowmg calculation describes the 
method used for obtammg theoretically the 
variation of roentgenographic density with 
X, the distance along the unsharp shadow 
border This calculation is given com- 
pletely below for roentgenogram No 2, for 
which the data are given m Table I It 
IS first necessary to measure the maximum 
density and the mimmum density of 
roentgenogram No 2 These are, respec- 
tively, 1 02 and 0 22 From the curve in 
Figure 6 it may be seen that m arbitrary 
urats 


TYBLE II 


a 

cm 

Arbitrary Units 

Da 

0 

0 176 

022 

0 05 

0 196 

023 

0 10 

0 254 

023 

0 15 

0 352 

032 

0 20 

0 490 

038 

0 25 

0 666 

0 43 I 

0 30 1 

0^ 

0 48 i 


A sinular procedure is used to calculate 
densities for pomts between Xi and xj b\ 
means of the equation for Eg which is 


Eg 


a 

v{a -f- 4) 


{0 < g ^ (Xi - X,)) 


ana lor pomes oeeween i; auu vj uy 
of the equation for Ej which is 

^ - 2wSTr) 4) 

(0 ^ S 'i (x. - Xj)) 

Jc(a -f- o) 
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Values of I and I„, obtained abo\e, are 
substituted m the formulas for £3 and £4 
From these calculated exposures the densi- 
ties are read from Figure 6 

Data calculated m this manner for test 


values of \i and xj but with the further 
qualification that (xi + Xs) is constant for 
all three films It is clear that the un- 
sharpness which would be observed if these 
three films were held before an illummator 



Fig S (left) Contact prints of roentgenograms 1, 2 3, the 
technics for which arc listed m Table I Ltfl, roentgenogram 

No 1 total uusharpness ’’ 0 86 cm , — « 1 approximate 

■^1 

observed unsharpness, 0 44 cm Center, roentgenogram No 2 
total unsharpucss ’ 0 00 cm , h* a o approximate observed 

Vl 

unsharpiKss 0 07 cm Right roentgenogram No 3 "total 


unsharpness OOOcni , >» 0, approximate observed un- 

n 

sharpness 0 00 cm 

1 ig 8 (right) Line drawing showing widths of shadows 
measured by observers Broken line cross hatching represents 
the areas of the original nlms of density 0 2, sohd Ime cross- 
hatching represents the areas having a density of 1 0, the 
small areas w ilhout cross hatching npriscnt areas of observed 
unsharpness 


filnib 1, 2, and 1 arc plotted (o) m Figure 7 
Data obtained cxpcnmcntally by measur- 
ing the test films with the microdensi- 
tometer are plotted (x) in tl c same figure 
It will bo noted that the \ inations be- 
tween the e\pe'ninentall> detennmed den- 
Mtv \alucb and those* obtained by means of 
the theorv outlined m Section I and the 
charaeteristus of tlie film are within the 
probible hnuts of expernnental error 
Ihis close igreeimnt indicates that the* 
enilculattons m Section 1 constitute a con- 
sistent theorv of tin I lets obtained expen- 
metilallv li wtU be noteel Uiat the curves 
in 1‘ignre 1, is well as those in Figure 7, 
represent results obt lined with different 


would be different m spite of the fact that 
(xt + Xj), the “total unsharpness,” is the 
same for all films The next section is 
devoted to a discussion of the observed 
differences in these three films 
Figure b is a reproduction of positiv e 
prmts of test films 1, 2, and ,i for which the 
technics arc described in Table I The 
original films were arranged so that the 
points X = 0 <) cm were* in line Contact 
pnnts were then made and these pnnts 
reproduced m Figure 8 The darker por- 
tions of the prints correspond, of course, 
to less dense* portions ot the onginal films’ 
A number of observers who examined 
Uiese films were of the opimon that the 
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honzontal lines shown m the diagram to 
the nght of the reproduction of the prmts 
represented the borders of the observed 
unsharpness of the ongmal films Thus, 
although the “total unsharpness” is the 
same for all three films, the observed un- 
sharpness m roentgenogram No 1 is 
approximately one-half of the unsharpness 
in roentgenogram No 3, while the un- 
sharpness m roentgenogram No 2 is ap- 
proximately three-fourths of the observed 
unsharpness of roentgenogram No 3 
This shows that the observed unsharp- 
ness does not depend solely upon the "total 
unsharpness” but may differ for a given 
value of (xi -f- Xo), depending upon the 
ratio of y. to Xi 


The results given m this Section m the 
forms of curves and tabulated data are 
suggested as tentative criteria for chest 
roentgenography The confirmation or 
modification of these results depends upon 
the solution of problems outlined m tlie 
Introduction and discussed further in 
Section IV below 

Bouwers (1) has shown how the factors 

bf Gr I b 

defined above as x i = — and v« = - — %T 

a ■ a 

may be reduced to a function of the ex- 
posure time T, and the sum ramiinized, 
thus specifymg technics for mmunurn 
“total unsharpness” (xi -f X;) He has 
pomted out that the improvement of 
roentgen-ray films and mtensifymg screens 


III THE DEDUCTION OF TENTATIVE 
CRITERIA FOR JIINIMUM OBSERVED 
UNSHARPNESS IN CHEST 
ROENTGENOGRAMS 

It has been shown above that the ob- 
served unsharpness depends not only upon 
the “total unsharpness” (xi 4- x^) but also 
upon the ratio of Xj to Xj Specifically it 
has been shown that the observed un- 
sharpnesses m three roentgenograms, for 
each of which X] 4- Xj = 0 9 cm , are ap- 
proximately m the proportion 2 3 4 for 

ratios of — equal to 1, 2, 0, respectively 
Xi 

The precise apphcation of this result to 
the problems of chest roentgenography 
requires the accurate solution of a number 
of problems discussed m the Introduction 
and m Section IV below Nevertheless, 
the results described above may be com- 
bmed with the data now available for two 
purposes (ll To illustrate the methods 
of calculation for applying the results given 
above to chest roentgenographic techmc, 
and (2) to obtam by means of such calcu- 
lations tentative catena for chest roent- 
genographic techmcs which will produce 
miTiiTniiTn observed unsharpness 

This Section (HI), therefore, comprises 
sample calculations combinmg the results 
of Section I and II with the practical fac- 
tors of chest roentgenographic technic 


makes necessary the recalculation of these 
catena The focal spot size / depends 
upon the electnc energy required to make 
the roentgenogram, and thus energy, m 
turn, is decreased by improvements m 
films and screens 

At the present time high quality chest 
roentgenograms may be made with roent- 
gen-ray tube voltages not exceedmg 78 
kvp and rmlhampere-seconds and total 
energies dependmg upon the focal spot- 
film distance, as follows 

Focal Spot film Energy at 

Distance MUliampcre 78 kv p 

Aleters Feet seconds Watt seconds 

1 25 4 S3 470 

1 50 5 12J2 670 

183 6 18 2 1000 

It IS further assumed that the actual 
focal spot of a 19° stationary anode line 
focus roentgen-ray tube may be safely 
loaded up to 250 watts per square milli- 
meter, and that a rotatmg anode roentgen- 
ray tube may be safely loaded up to 
1,500 watts per square milhmeter These 
ratmgs are m accord with modem practice, 
if the exposure time does not exceed 0 15 
second 

Postero-anteaor roentgen kymographj 
of the profile of the heart has shown 
velocities parallel to the film up to one 
centimeter per second in normal patients 
under normal conditions and higher veloci- 
ties m patients uhose hearts arc abnormal 
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or who are excited or who have just exer- 
cised violently It seems probable that 
durmg the diastolic phase of the cardiac 
cycle these velocities are generally less than 
0 5 cm per second Several wnters, m 
order to calculate roentgenographic un- 
sharpness, have assumed an average ve- 
locity for the heart, and for the vessels 
near the heart, of 0 5 cm per second In 
the calculations which follow data are 
gi% en for V = 0 5 cm per second and for 
= 0 25 cm per second, the higher figure 
is judged to be a mean, subject to wide 
variations, for roentgenograms made at 
random cardiac phase, the lower value is 
assumed to hold for roentgenograms taken 
m the diastolic phase of the cardiac cycle 
As noted in Section II, the test roent- 
genograms 1, 2, 3 were made so that the 

ratios - were 1, 2, 0, respectively The 
'll 

obsen'ed unsharpnesses for these films were 
judged to be in the ratio 2 3 4, respec- 
tively If this tnple ratio is expressed m 
terms of (xi + xi), which was constant for 
all three films, it is V: ^ Note also 

that m chest roentgenography the ratio 

lies between limits 005 ^-^^ 25 for 

all tcclimcs used in practice 

It IS concluded, therefore, that the ob- 
stned unsharpness f „ may be expressed 


^ Uj + ■'l) 


w Iiere '1' 


(^) 


IS a function of -^, so 
Xl 

chosen that tlie results obtained in Section 
II arc satisfied Ihc function 
imist, therefori. be chosen so that 



'I 


(») + 


Ui + r,) 


(i, -r ii) 


(us .1 lilm No 3) 


(icil lUin No 1) 


(Ual Him No a) 


The function $ 




for which three 


values have been obtained, could be ex- 

Xo 

pressed accurately as a power series in — 

However, aside from the complication of 
calculations with such a function, there is 
no need for such accuracy as long as the 
x^eloaties of roentgenographed parts are 
known only approximately In view of 

these facts the function defined 

as follows 


; 1 - i - 


ii) 

■‘fel-K'+s) 


0 < - < 1 
1 < < 3 

■Cl 


Note that this definition is based upon the 
values of observed unsharpness for test 

films Nos 1, 2, and 3, so that <&(1) = 

<t(2) = I m = 1 

The observed unsharpness L , is, there- 
fore 


.(, - ‘ i) b, + >,) 0 < < 1 

It is, therefore, possible to calculate the 
observed unsharpness m a roentgenogram 
of an object b cm from an x-ray film which 
is c -h 6 cm from a tube having an effective 
focal spot / cm square if this object moves 
parallel to the film with a constant velocity 
V cm per second throughout an x-ray 
exposure of constant mtensity of duration 
T seconds Examples of such calculations 
follow As noted m the beginning of this 
Section and discussed in Section IV, the 
results of these calculations may be tenta- 
tively applied to chest roentgenographic 
tcchmc, subject to modification when the 
factors of this technic may be determined 
more jireciselj 

The calculations which follow lead to Uie 
graphical representation of the obserxed 
uiishaqniess, as a function of exposure tune, 
of the border of an object moxang parallel 
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horizontal lines shown m the diagram to 
the right of the reproduction of the pnnts 
represented the borders of the observed 
unsharpness of the onginal films Thus, 
although the “total unsharpness” is the 
same for all three films, the observed un- 
sharpness in roentgenogram No 1 is 
approximately one-half of the unsharpness 
m roentgenogram No 3, while the un- 
sharpness m roentgenogram No 2 is ap- 
proximately three-fourths of the observed 
unsharpness of roentgenogram No 3 
This shows that the observed unsharp- 
ness does not depend solely upon the “total 
unsharpness” but may differ for a given 
value of (xi -f- xj), depending upon the 
ratio of Xs to Xi 

m THE DEDUCTION OF TENTATIVE 
CRITERIA FOR MINIMUM OBSERVED 
UNSHARPNESS IN CHEST 
ROENTGENOGRAMS 

It has been shown above that the ob- 
served unsharpness depends not only upon 
the “total unsharpness” (vi -|- v.) but also 
upon the ratio of x^ to Xi Specifically it 
has been shown that the observed un- 
sharpnesses m three roentgenograms, for 
each of which Xj -f- Xj = 0 9 cm , are ap- 


The results given m this Secbon m the 
forms of curves and tabulated data are 
suggested as tentative cntena for chest 
roentgenography The confirmation or 
modification of these results depends upon 
the solution of problems outlined m the 
Introduction and discussed further m 
Section IV below 

Bouwers (1) has shown how the factors 
hi" (t * 4 “ 6 

defiined above as x i = — and = vT 

a ' a 

may be reduced to a function of the ex- 
posure tune T, and the sum minimized, 
thus specifymg te chni cs for ramunum 
“total unsharpness” (xi -b x.) He has 
pomted out that the improvement of 
roentgen-ray films and mtensifymg screens 
makes necessary the recalculation of these 
cntena The focal spot size / depends 
upon the electnc energy required to make 
the roentgenogram, and this energy, m 
turn, is decreased by improvements m 
films and screens 

At the present tune high quality chest 
roentgenograms may be made mth roent- 
gen-ray tube voltages not exceedmg 78 
kv p and miUiampere-seconds and total 
energies dependmg upon the focal spot- 
film distance, as follows 


proximately m the proportion 2 3 4 for 
\2 

ratios of — equal to 1, 2, 0, respectively 

The precise apphcation of this result to 
the problems of chest roentgenography 
requires the accurate solution of a number 
of problems discussed m the Introduction 
and m Section IV below Nevertheless, 
the results described above may be com- 
bmed with the data now available for two 
purposes (ll To illustrate the methods 
of calculation for applying the results given 
above to chest roentgenographic techmc, 
and (2) to obtam by means of such calcu- 
lations tentative criteria for chest roent- 
genographic techmcs which will produce 
TpiniTnum observed unsharpness 

This Section (III), therefore, comprises 
sample calculabons combinmg the results 
of Section I and II xvith the practical fac- 
tors of chest roentgenographic techmc 


Focal Spot-film ^nergy at 

Distance MiUiampere 78 tv p 

Meters Feet seconds Watt seconds 

1^5 4 8 3 470 

1 50 5 12 2 670 

1 83 6 18 2 1000 

It IS further assumed that the actual 
focal spot of a 19° stationary anode line 
focus roentgen-ray tube may be safely 
loaded up to 250 watts per square milli- 
meter, and that a rotatmg anode roentgen- 
ray tube may be safely loaded up to 
1,500 watts per square millimeter These 
ratmgs are in accord with modem practice, 
if the exposure time does not exceed 0 15 
second 

Postero-antenor roentgen kymography 
of the profile of the heart has show n 
velocities parallel to the film up to one 
centimeter per second m normal patients 
under normal conditions and higher veloci- 
ties m patients whose hearts are abnormal 
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and if it IS desired to use one \-ray tube 
for all adult chests, technics may be calcu- 
lated for mmimum obser\’-ed unsharpness 
at focal spot-film distances from 1 25 
meters (4 feet) to 1 83 meters (G feet) 

1 hese techmcs are hsted m Table III 


anode tube havmg an effective focal spot 
1 4 mm square with the other technical 
factors unchanged, experience suggests that 
the shadow borders in the second film are 
sharper than those m the first It is quite 
true that the shadows of the posterior ribs 


TABLE HI — TECHNICS FOR MINIMUM OBSERVED UNSHiVRPNESS FOR OBJECT 15 CM FROM 
THE RODNTGEN-RAY FILM MOVING WITH CONSTANT VELOCirV V IN A DIRECTION PARALLEL 

TO THE FILM 




Focal Spot-film Distance 

1,25 m 

4 feet 

HbH 

183 m 

6 feet 

•a 

c 

o 

55 

O 

lO 

o 

a 

Stauon- 
ar> anode 
tube 

(observed 

unsharp- 

ness 

0 41 mm ) 

Effective focal spot side (mm ) 

30 

36 


Roentgen ray tube voltage (kv p ) 

50-78 

50-78 

50-78 

Roentgen-ray tube current (ma ) 

120 

174 

260 

Eeposure time (seconds) 

0 07 

0 07 

0 07 

So ^9* £ 

Effective focal spot side (mm ) 

1 b 

1 9 


Roentgen raj tube voltage (kv p ) 

50-78 

50-78 

50-78 

Roentgen ray tube current (ma ) 

208 

305 

465 

Exposure tunc (seconds) 

004 

004 

004 

i 

i 

‘0 

o 

8 

t* 

. ii -O' 

a 2 * ^ s 
'S -S 3 o 

Effective focal spot side (mm ) 

24 



Roentgen-ray tube voltage (kv p ) 

50-78 

50-78 

50-78 

Roentgen ray tube current (ma ) 

70 

111 

160 

Exposure time (seconds) 

0 11 

on 

0 11 

Rotating 

anode 

tube 

(observed 

uasharp- 

ntss 

0 10 Him ) 


1 i 

1 0 

19 

Roentgen-rai tube voltage (kv p ) 

50-78 

50-78 

50-78 

Roentgen ra> tube current (ma ) 

139 

203 

303 

Exposure tunc (seconds) 

0 00 

0 00 

r 0 00 


IV OTHER FACTORS WHICH INFLUENCE 

THE OBSERVED UNSHARPNESS IN CHEST 
ROENTGENOGRAMS 

It is tlie purpose of this Section to derive 
certaui conclusions from the work de- 
scribed abo\e and to point out certain 
factors in chest roentgenographic teehmc 
nhidi arc not included in the analysis m 
tliose Sections 

Figure ') sliowb that equal obscrecd un- 
sUarpuesses (0 15 mm ) are produced with 
an exposure time of 0 007 sceoiid for a 
stationary anode tube and for a rotating 
mode tube 4 he sides of the effectnc 
foe-ul spots are 5 0 uim for the statioiiarj 
anode tulie and 1 4 mm for the rotating 
mode tube Ihis result ma\ appear 
anom dous siiiee if i eliest roentgenogram 
is made with a stilioiiire anode tube har- 
ing m i.ffeeti\i foe d spol 5 0 mm squirt, 
md i seeond him is m ide with a roiilm-f 

Cy 


and of the parts of the lung which more 
slowly dunng exposure will be more sharp 
m the second film How'ever, the profile of 
the heart and the shadows of vessels near 
the heart will have the same unsharpness 
m both films, if they move parallel to the 
film with a velocity of 0 5 cm per second 
as it was assumed w^hen the data for the 
Curves 1 and 2, Figure 0, were calculated 
1 his point IS discussed further below 
Note that the slopes of Cuncs I and 2. 
Figure <J, change more rapidly near the 
points of nnnnnum unsharpness than the 
slopes ol Curies 3 and 4 at corresponding 
pouits riiis leads to the conclusion that, 
if It IS necessarj or desirable to deviate 
from tile exposure times of mimnium uii- 
sh iqniess, there is a smaller loss of sharp- 
ness for objects moving slowly than for 
those moving f islir | lanfore if , 1 iru 
part ol the objeet roeulgeiiograjihed nimcs 
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Fig 9 Calculated relations between total” and observed unsbarpness, and ex 
posure time 

Curve Velocity of Object (v) Type of Roentgen- 

No Unsharpness cm per sec ray Tube 

1 Observed (f/o) OS staUonary anode 

2 Observed (f/o) 0 5 rotating anode 

3 Observed {Uo\ 0 23 stationary anode 

4 Observed (f7o) 0 25 rotating anode 

6 Total (*1 X ) 0 6 stationary anode 

6 Total ’ (ii -1- xj) 0 5 rotating anode 


to the X-ray film with a velocity 0 5 cm 
per second neglecting tlie unsharpness due 
to films and intensify mg screens The focal 
spot-film distance is 1 5 meters (appro^- 
mately 5 feet), the required exposure is 670 
watt seconds,® the object is 15 cm from the 
film and the \-ray tube is of the 19^ Ime 
focus tjqie The required data are 


a = 135 cm Actual focal spot area— 3/* cin^ 

b =16 cm Energy for exposure — G70 watt 

seconds 

V = 0 5 cm /sec Load capacity of tube— 250 
watts/imn ^ or 25 000 watts/ 


_ hi-* vT ’= 0 350T cm 
’ a 

on _ _iZ5_ f - 0 0945r"V cm 
w 25 000 r 

^ - 0 0105 T-''^ cm 


h - sor’/t 

Xl 


^ « 1 if r — 0 071 sec 

XI 


Substitutmg these values m the equa- 
tions given m the last paragraph 


■O^J' + 00105r---U8^/Y < 007) 

.0^r + 0 00267-/«-F74r»/’ 


The results are shoivn in Curve 1, Figure 9 
In a similar manner Curves 2, 3, 4, Figure 
9, were calculated for n = 0 5 cm /sec with 
a rotating anode tube, p = 0 25 cm /sec^ 
with stationary anode tube, and e = 9 2o 
cm /sec with a rotating anode tube, re 
spectively Curves 5 and 6 show the 
“total unsharpness’’ (12 -t- vi) as a func- 
tion of exposure time T 

Note that, as might be expected from 
the nature of the problems, each curx^e of 
Figure 9 specifies the unsharpness at any 
focal spot-film distance from 1 25 meter to 
1 S3 meters Although there are different 
formulas for / for each focal spot-film dis- 
tance, the values of vi and i. as functioi« 
of T are approximately the same for aU 
distances withm this range 

If the factors assumed for these calcula- 
tions are correct for chest roentgenography , 


* See page -IbO 
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It might be concluded from the matenal 
above that exposure times greater than 
those given in Table III and focal spots 
smaller than those hsted m this Table 
would produce films most useful m view of 
present knowledge However, until this 
knowledge is extended the optimum tech- 
mcs cannot be precisely determmed For 
example, there may be cases in which the 
sharp delmeation of shadows near the base 
of the heart is of extreme importance In 
this particular case a knowledge of the 
velocities of the parts in this region, and a 
device for making exposures in a pre- 
determmed cardiac phase would make 
possible the mimmization of unsharpness 
i» this region Throughout the remainder 
of the chest shadow the unsharpness would 
probably be excessive, so that a second 
film, taken at a different technic might be 
required 

SUMMARY 

1 Theoretical denvations and experi- 
mental results show that the observed un- 
sharpness of an object moving with con- 
stant velocity parallel to a roentgen-ray 
film (without intensifying screens) differs, 
in general, from the arithmetic sum of the 
unsharpness due to object motion and the 
unsharpness due to the fimte focal spot size 

2 Methods are described for calcu- 
lating the observed unsharpness of the 
roentgenographic shadow of an object 
moving with constant velocity parallel to 
the film as a function of exposure time 


3 The observed unsharpnes? is calcu- - 
lated for a plane object distant 15 cm from 
the roentgen-ray film with velocities of 
0 5 cm per second and 0 25 cm per 
second, usmg both stationary anode tube 
and rotatmg anode tube of modem design 

4 These calculations show that for 
focal spot-film distances between 1 25 
meter and 1 83 meters (4 feet to 6 feet), 
the unsharpness of the shadow border of 
the object is minimum for exposure times 
as follows 

Observed 

Exposure Unsharpness 
Time for (Without 
Object Minimum Intensifying 



Velocity Unsharpness 

Screens) 

Tube (cm per sec ) 

(second) 

(mm ) 

Stationary anode 

05 

0 07 

0 41 

Rotatmg anode 

05 

004 

023 

Stauonary anode 

025 

0 11 

0 34 

Rotating anode 

0 25 

0 06 

0 19 


for the exposure energies required for chest 
roentgenography 

5 The unknown factors which prevent 
the prease calculation of the catena for 
mimmum obsen^ed unsharpness m chest 
roentgenograms are discussed Alethods 
for studymg some of those factors are out- 
lined 
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relatively slowly, the exposure time may 
be mcreased and the focal spot size de- 
creased without obtaining gross unsharpness 
m the faster moving parts if these parts move 
with velocities of 0 25 cm per second or less 
If, as suggested below, most of the parts 
within the thorax move relatively httle, 
then the greatest overall or “average” 
sharpness wdl be attamed by makmg aU 
exposures m the diastohc phase of the 
cardiac cycle, t e , durmg the mterval when 
the parts havmg the highest velocities are 
movmg most slowly 

The general conclusions concerning the 
relation of observed unsharpness to “total 
unsharpness” were further tested by the 
folloivmg experiment Note that m roent- 
genogram No 1, (Table I) vi = 0 43 cm , 
lo = 0 425 cm , !/„ = 0 43 cm Accordmg 
to the conclusions reached m Section III, 
if an exposure were made at exactly the 
same techmc but with the object sta- 
tionary, there would result Xi = 0 43 cm , 

= 0 cm , = 0 43 cm Two films were 

made m this manner and are reproduced m 
Figiue 10 Although they differ m ap- 



upon the magmtude of the “total 
unsharpness”? 

depend 

upon the contrast betiveen the two 
areas of the film betiveen which the 
unsharpness is produced? 

The function was chosen upon the 

basis of roentgenograms havmg a contrast 
of 0 S and for which vi + V; = 0 9 cm 
The experiments were repeated with con 
trasts* of 0 1 and 0 2, and also ivith a 
“total unsharpness” of 0 2 cm In all 
cases observers concluded that the results 
descnbed above were vahd However, if 
the data reqiured for a precise study of 
chest roentgenography are obtamed, these 
tests should be repeated ivith a new to 
extendmg the results to “total unsharp 
nesses” less than 0 1 cm Such tests re 
quire a refinement of the experimental 
method descnbed above, but no funda- 
mental modification thereof 

As noted m the Introduction, the lui- 
sharpnesses due to mtensifymg screens 
and to x-ray film require further study 
Plans for such studies have been formu- 
lated It is hoped, inadentally, that an 
objective measure of mtensifymg screen 
un^arpness may be obtamed as a by- 
product of this work 

Before more defimte entena for mim- 
mum unsharpness m chest roentgenograms 
may be obtamed it is necessary to study in 
more detail the motion of parts withm the 


Does the function <i>( 


Fig 10 Left xi -= thorax This may be done with the aid of 

£7o = 0 43 cm a kymograph, and a device for making 

Fig 10 Right xt - roentgenographic exposures at any pre- 

0 43 cm V = 0 425 cm , ° t r It. j i 

= 0 43 cm determmed phase of the cardiac cycle 


If these physical measurements arc 


pearance (i e , density is a different func- 
tion of X m the two cases), a number of 
observers held that the widths of the 
shadow borders were equal 


Two further questions arise concemmg 
the apphcability of these results to chest 


roentgenography 

1 Is the function <1> 



dependent 


made, it wiU be possible to record shadows 
of parts withm the thorax m such a manner 
that the unsharpnesses may be accurately' 
calculated Under these conditions the 
roentgenologist could study' films made m 
a variety of ways to determine just what 
shadows must be sharp if the diagnostic 
value of the film is to be as high as possible 

1 The aecrage film cluiiitici «erc 1 CO 
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there is enlargement An associated thy- 
mus hyperplasia will vary the cardiac size 
and form 

CASE REPORTS 

Case 1 BA, 14-year-old boy, was re- 
ferred by Dr D Raff on Nov S, 1934 He 
appeared well developed and in good 
health The cardiac size and sounds were 
normal, no murmur bemg present The 
cardiac impulse was felt m the nght sL\th 
intercostal space The electrocardiogram 
was cliaractenstic of dextrocardia The 
teleroentgenogram (Figs 1-4 and 1-6) 
showed dextrocardia The measurements 
were Right margin, 9 cm , left margm, 4 
cm , longitudinal diameter, 14 5 cm , 
chest transverse, 2S cm The right dia- 
phragmatic dome was slightly lower than 
the left, and below it the gastric air bubble 
and the gas-filled splenic flexure were 
visualized The barium meal confirmed the 
complete situs inversus viscerum 
Case 2 BabyV B , female, was born Jan 
4, 1933, a spontaneously delivered, full-term 
child At birth, the left nipple was seen to 
be absent, and there was indrawmg of the 
left anterior chest wall on deep inspiration 



Fig 2 A 

Roentgen exammation on January G (Fig 
2-4) showed an aplasia of the anterior 
osseous portions of the left first, second. 




THE CONGENITAL HEART- 

A RADIOLOGIC STUDY, WITH SEVEN REPORTED CASES 

By J FRIEDMAN, M D , New York City 


S EVEN cases of congenital heart disease 
(five newborn infants and two chil- 
” dren of eight and one-half and four- 
teen years, respectively), chnically and 
roentgenologically observed, are reported, 
with three necropsies This group com- 
poses 

4 cases of Fallot’s tetralogy, one of them 
with nght-sided aortic arch and one 
with complete transposition of the 
great vessels , 

1 case of Eisenmenger’s tetralogy, with 
coarctation , 

1 case of complete dextrocardia , 

1 case of partial dextrocardia 


proved many apparently quite certain clini- 
cal and roentgenologic diagnoses Some of 
these anomahes show pathognomomc roent- 
genologic signs, as coarctation of the aorta 
and nght-sided aortic arch, others have a 
normal roentgen appearance, while m shll 
others, the roentgenologic signs are capable 
of various mterpretations An example of 
the latter is the dilated pulmonary arch, 
held by Vaquez to be typical of a persistent 
ductus Botalh and by Assmann as sigmfi 
cant of pure pulmonary stenosis These 
anomahes are nearly always mulbple, com 
phcatmg still more the diagnostic difiicul 
ties 



Fig 1-4 P'S 1 ® 


Congemtal heart disease is rare and its 
diagnosis difficult Autopsies have dis- 

1 From the Roentgen Department of the Women s 
OenenJ Hospital MontreaL The rvnter wishes to 
^Tpr W H Chase and Dr H. Segoll for their e-alu- 

able contributions 


In the newborn the heart is globular, its 
left half rounded off, the left border show- 
ing only two arches, namely, tlie aorta and 
the x'entncle As to its size, it is often ex- 
tremely difficult to decide whether or not 
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Tig 5- 1 


Tig 5 B 


Case 4 Baby R , female, born Jan 7, 
19 i2, a full-term infant delivered by ce- 
sarean section Cyanosis became definite 
shortly after birth and was controlled only 
by continuous administration of o\ygen 
A rough systolic murmur was heard all over 
the precordium, being loudest in the aortic 
area An electrocardiographic report on 
January 10 was as follows “Normal axis, 
low voltage in all leads, and inverted T 
wax es point to toxic myocardiac condition, 
111 this case probably due to anorexia ” 
Roentgen examination on January 10 
showed a large globular heart and a widened 
supr icardiac shadow Clinically and roent- 
genological Iv the case w'as considered a 
tlix iiius lij-pcrplasia rather than a congeni- 
tal heart Radium XX as applied The baby 
tiled on the fourth daj of life The autopsy 
findings were as follows transverse pre- 
tordiuni, 7 cm fright in irgiii, I cm , left 
in irgin, I cm ) I here xxas a rather large 
thvnuis, extending to 2 eiii iboxe the base 
of the precordi il spice, 5 cm wide at the 
base of the jicriexirduim, but not extending 
bexond Its literil border 1 he xxeiglit of 
the tliximis gl iiul w is 20 grams 4 hexery 
lirgenghtxeiitnele lax trinsxerselx riiere 
was in irked lixpertrojilij ind dilatation of 


both nght and left ventricles The large 
aorta rose enturely from the nght ventncle 
There xvas partial atresia of the pulmonary 
onfice, xvith a very narroxv conus , the first 
part of the pulmonary artery showed 
marked dilation A small defect existed at 
the base of the mtraventncular septum 
under the pulmonary valx'e Both the duc- 
tus artenosus and the foramen ovale xvere 
xvidely patent The conclusion xvas that 
the case xvas one of the tetralogy of Fallot, 
wntli transposition of the great vessels 
Case 5 Baby R , female, xvas born 
March 17, 1933, by spontaneous delix'ery 
Hematuna was noticed for the first week 
after birth, and on March 24 there was 
cough, followed by choking spells and 
cyanosis Similar paroxysmal cyanotic 
attacks recurred in the next fexv months 
The physical signs were negatixe, no mur- 
mur being heard Roentgen-ray examina- 
tion on Apnl S showed a large globular 
heart and enlarged thymus xvith tracheal 
displacement and compression Radium 
was twice applied, xxithout result flic 
electrocardiographic report, on June 3, 
was as folloxxs “Marked right axis dexna- 
Uon sigiufxnng nght xentncular prepon- 
derance This points to pulmonic obstruc- 
tion which is most likely complete (.atresia) 
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Fig 3 


third, fourth, and fifth nbs A dextro- 
cardia without transposition of the viscera 
was found The heart was globular, the 
sounds normal, there was no murmur The 
electrocardiographic report, January 20, 
was as follows “The degree of right axis 
deviation is withm normal limits for an m- 
fant of this age, in whom the right ventricle 


is larger than the left under normal condi- 
tions ” 

The child was seen two years later, in 
perfect health Roentgen examination 
(Figs 2-B and 2-C), made on Nov 6, 193-1, 
showed dextrocardia and, more clearly, the 
costal defects 

Case 3 Baby H , male, bom Nov 20, 
1932, of a healthy mother, by spontaneous, 
normal dehvery He seemed perfectly well 
until the fifteenth day of fife, when he de- 
veloped a senes of attacks of cyanosis and 
died two days later The \-ray examina- 
tion on December 5 (Fig 3) showed a 
globular heart enlarged to the nght and 
left The necropsy findings were trans 
verse precordium, 7 cm , thymus (rather 
small), 9 gm , large defect m the mtraxen- 
tncular septum , hypertrophic dilatation of 
the nght and left ventncles , dextroposition 
of the aorta, the valve over-nding the septal 
defect There was coarctation of the aorta 
near the isthmus The pulmonary artery 
was dilated, thm-walled, and well pre- 
served Patent foramen ovale and a large 
patent ductus artenosus The conclusion 
was that this was a case of the tetralogy of 
Eisemnenger, with coarctation 
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X-ray films were taken at six months 
and at eight and one-half years Figure 
6-B IS a postero-antenor teleroentgeno- 
gram, Figure b-C the lateral, and Figure 
b-D the second oblique view The heart 
IS seen to be rather small in the verti- 
cal position The right auricle is markedly 
prominent The ascending aorta ascends 1 
cm to the right of the spine, while the 
aortic knob is \isualued to tlie left of tlie 
spine 1 he pulmonary arc is retracted and 
the left hilum shows up clearly The left 
vcntritular arc is of increased convexity, 
the apex rounded off and slightly raised 
file iiKasiirements are right margin, i 
cm , left margin, 4 em , longitudinal di- 
ameter, S cm , ehest transverse, 19 cm 
I he liila are moderatelv widened, in- 
creased liiieir niirkiiigs extending toward 
the over aerated lung bases 1 he dii- 
phrigniitie domes are straightened and 
miteh depressed during mspiratioii 4 he 
impression from the history, the cliniexil 
iiid roentgenologic findings, ind the elec- 
trocardiogram IS ill it the c ise is one of the 
letr ilogv of Fallot 

k esc 7 B ibv M male, Ixirn June P, 
I'J 5 >, slKmlineoush it full tenn Ihem- 
f ml w Is ev inotie trom birth no murmur 
w is hearel md ilie sounds were normal 
X r IV ex imm itious were m ide July 11) and 
Decemlwr 15 He led well but e-ouUmted 


to be blue On December IG the erythro- 
cyte count was 10,000,000 per cubic mdh- 
meter The cyanosis and respiratory em- 
barrassment increased until death on De- 
cember 17, at the age of five and a half 
months 

Figure 7-4 shows marked enlargement 
of the heart shadow transversely with a 
rounded-off apex pushed to the left and 
upwards The right auricle is very promi- 
nent The pulmonary arch is markedly re- 
tracted, outlined medially with a sharp 
concave Ime, a clear space through which 
the left mam bronchus shows up clearly 
The ascending aorta is widened and the 
aortic arch seems to nde over the right 
bronchus No aortic knob is visualized to 
the left of the spine 

Xecropsy Fiudntiis — Precordium. 5 cm , 
nght margin, 5 cm left margin, 2 cm 
The thnnus is small (S mg ) The heart 
lies transversely, witli markedly dilated 
right auricle and ventncle against the 
diaphragm , the apex is foniied by' tlie right 
ventricle, which ismarkedlv hypertrophied 
There is marked stenosis of the pulmonary 
artery, with an incompletely foraied valve 
and much dilated eonus There is a large 
defect m the mtraventncular septum at Us 
base I he markedly dilated ascending 
aorta is deviated to the nght, the aortie 
\ lives over-ridmg the septal defects The 
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Since no murmur of stenosis exists ” On 
September 7 a late, short, rough systohc 
murmur was heard at the apex The child 
died at the age of seven months The im- 
pression gamed from the history, clmical 
and roentgenologic findmgs, and the elec- 


trocardiographic report was that the case 
was one of the tetralogy of Fallot 
Case 6 F A , a boy eight and one half 
years of age, was referred on Nov 7, 1934, 
by Dr W Burnett The patient was bora 
at full term, with forceps delivery The 
first cyanotic attack was nobced at seven 
months, after which similar attacks re- 
curred frequently durmg the ensumg years 
At the tune of exammation cyanosis and 
clubbed fingers were very marked Hemo- 
globin was 152 per cent, erythrocytes per 
cubic millimeter, 10,000,000 A loud, 
rough systohc murmur accompamed the 
second half of the first sound and ran up to 
the second sound, a murmur that was 
heard aU over the precordium except at the 
apex Its maximum was at the pulmonic 
area, with a famt systohc thnll The 
second sound was loud and sharp, loudest 
at the puhnomc area, and about equally 
loud m the aortic area The first sound was 
reduphcated at the apex The electro- 
cardiogram showed a marked nght axis 
deviation, typical of nght ventncular pre- 
ponderance as found m Fallot's tetralogy 
The high voltage of P wave m lead II 
suggests enlargement of an auncle — m this 
case the nght 
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Fig (I C 



THE DETERMINATION OF THE NASO-FRONTAL SUTURE AND THE NASION 

IN THE LIVING 

By M F ASHLEY-MONTAGU. M D , New York City 
From the Department of Anatomy, College of Dentistry, New York Umversity 


I N the anthropometry of the living head 
perhaps the most important point is 
that at which the sagittal plane crosses 
the naso-frontal suture, a point known to 
antliropometnsts as the nasion The de- 
termination of this point in the living has 
always been a matter of considerable diffi- 
culty, and indeed, it is doubtful whether m 
the cxpenence of the most competent in- 
vestigator it has ever been accurately de- 
termined in more than a small percentage 
of cases The methods which have been 
customanly used to determine the nasion 
m the living leave something to be desired,’ 
and with the purpose of finding some fairly 
reliable method of secunng this point, the 
water undertook an investigation which 
kd to tlie successful solution of the prob- 
lem The prehmmary findings of this in- 
vestigation, based upon the dissection of 
240 human disscctmg-room cadavera and 
the small number of ten \-ray studies of 
the In mg human head, w'ere published m 
' rile American Journal of Physical An- 
thropology” for Apnl-June, 1035 - In the 
present conmiumcatioii the report upon 
two additional senes of e\peninents is put 
liefore the readers of Radiologv , together 
with tlie hitherto unpublished \-ra> mate- 
rial m the hope that it may be of some use 
to them 111 their work 

In my ongmal paper I told how, as a 
consequence of prehminare dissections on 
1 10 dissee ting-room bodies m search of 
some possible relationship between the 
soft structures of the head in the orbito- 
nasal region and the naso frontal suture, 
with pirlieiilar reference to the nasion, I 

'lor a (.rilujl ijtaiiiiii ilmn oj thi>c iiKlhcxis 
\1 1 \Iiin a^u Thi. Lixattuii ut ihs Nision 

111 ibt IiMiis \m Jour VmhroiKjIo^) l‘iJS 

20 , Sl M 

’ tiiJ Till', Jijiitiul II '’loulil lull lu iticnimiitj 
xiuiUmi a ilcal of uifotiiutloii ulitih rutlioIOhiils 
woiiM 1 Jill ,0(1" tiiid ivUciuii} ulualilc 


was led to the conclusion that a very close 
relationship existed between the level of the 
supenormost points of the supenor palpe- 
bral sulci when the upper eyehds were ele- 



Fig 1 Showing the relationship of the nasion 
to the level of the superior palpebral sulcus in a 
white adult male 


vated, as when the individual is looking 
straight ahead, and the level of the nasion 
(Fig 1) In order to test the constancy, 
if any, of this suggested relationship the 
following experimental procedure was 
adopted The recumbent head was placed 
III the Frankfurt Plane (a plane deter- 
mined by the two mfenormost points on 
the mfenor orbital margins and the auncu- 
lar points immediately above the external 
acoustic nngs), and by means of a metal 
tape, a horizontal tangential to the supen- 
omiost projection of the arches of the su- 
perior palpebral sulci w'as defined by gently 
placing the upper border of the tape 
against these arches Uffiere this honzon- 
tal intersected the mid-sagittal plane, a 
point detennmed by the e\e alone, a hole 
was bored vertically through the soft tis- 
sues until It was felt that the gimlet used 
had slightly penetrated the bone The 
mstruiiient used in this operation was a 
171 
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aortic extends 1 cm to the right of the mid- 
hne, crossmg the right bronchus and de- 
scendmg along the right spmal border 
Closed ductus arteriosus There is a large 
patent foramen ovale, emphysema, and 
hypospadias 

Concluston — The case is diagnosed as 
showmg the tetralogy of Fallot with high 
dextroposition of the aorta 

DISCUSSION 

Cases 4 and 7 represent the radiological 
appearance of Fallot’s tetralogy, with the 
heart m horizontal position, the very di- 
lated right ventncle lymg against the 
diaphragm and occupymg nearly the entire 
cardiac surface The apex is pushed to the 
left and raised and formed by the nght 
ventncle Case 6 represents the small ver- 
tical t 3 rpe of heart m Fallot’s tetralogy with 
an hypertrophic nght ventncle 

Assmann found the latter type m a case 
with small mtraventncular septum defect 
and only shghtly mdicated nght-sided 
aorta The first type he found m several 
cases associated with a very large mtraven- 
tncular septum defect and marked dextro- 
position of aorta Our Case 4 showed a 
small septal defect with transposition of 
aorta, and Case 7 a large septal defect and 
nght-sided aortic arch 

The degree of pulmonary stenosis, too, 
will probably influence the size of the nght 
ventncle and so the cardiac form In both 
our cases the stenosis of the pulmonary 
artery was marked In Case 4 the presence 


of the large thymus comphcates the inter- 
pretation of the cardiac form 

The radiologic appearance of Case 7 with 
the high dextroposition of the aorta was 
that of a sharply outlined, concave mdenta- 
tion of the left cardiac border and the cceur- 
en-sabot nught be considered to be pathog- 
nomomc of Fallot’s tetralogy 

The combination of the ventncular sep- 
tum defect, nght-sided aorta, and lack of 
stenosis of pulmonary artery has been 
named the Eisenmenger complex Case 3, 
as the necropsy brought out, represents this 
type The transversely enlarged globular 
heart should always be considered as sug- 
gestive of ventncular septum defect The 
absence of nght axis deviabon m the elec 
trocardiogram led correctly to exclusion of 
pulmonary stenosis 

Fmally, the case of parbal dextrocardia 
was found, as by other observers, to be 
assoaated with other deformibes (m our 
case a very unusual nb defect) 
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In Figvire 3 is seen a typical x-ray view of 
the head of a white male young adult, in 
which the apex of the ivire may be seen ap- 
pressed against the skm upon an exact hori- 
zontal mth the level of the nasion It 
be observed in examimng the figure that 
were a horizontal to be projected posten- 
orly toward the nasion from the apex 
of the ivire it would strike the nasion 
precisely These points are further clan- 
ficd m the two draivings of another x-ray 
study seen in Figures 4 and 5 The rela- 
tionship here demonstrated is precisely 
that which we endeavor to obtain in our 
attempts to locate the nasion in the hvmg 
In order to check the accuracy of my 
procedure on cadavera I requested two of 
my colleagues to apply the method to some 
15 undissected heads, this they were al- 
lowed to do alone and unaided In e\ ery 
case they were able to strike the nasion ex- 
actly To these gentlemen, Benjamin Frei- 
band and Irving Wechselblatt, I am in- 
debted for their assistance m this experi- 
ment 

Since the above obsen'ations were made 
I have had the opportunity to check the 
accuracy of this method of determirung the 
nasion in two additional senes of dissecting- 
room cadavera In each senes the bodies 
had been dead and embalmed for some 
three moiitlis, and it was not always easy 
to reproduce the supenor palpebral sulci 
owing to the considerable loss of tone and 
shnnkage of the palpebrac In my earlier 
series no body had been dead for more than 
SIX weeks and it was a matter of no great 
difliculty to produce the sulci bv raising 
the supenor palpcbrae 

111 the second senes examined by myself 
the method followed was to place a wire 
tangential to the produced supenonnost 
projeetiou of the superior palpebral sulci 
while the head was King on its occiput, 
and to bore i hole with a sharpened ice- 
pick It the point it which the sagittal 
pi me intersected tins horizontil No at- 
tempt w Ls 111 ule to put the head ill the 
IVinkfurt I’l me. but eare was t.iken to m- 
troiluee the point of the ice-piek through 
the* tissues It what w is estimated to be i 



Fig 3 X ra> view of the head of a >oung adult 
white male showing the apux of the wire oppressed 
against the skm and situated upon an exact level 
with the nasion the position of the apex of the 
wire corresponding to the level of the superior 
palpebral sulci 

plane honzoiital to the Frankfurt Plane 
Out of the 37 cases thus investigated the 
nasion was determined exactly in 29 cases, 
and m the remaining eight cases the bore 
hole was found to be between 1 and 2 mm 
from the nasion, in one case 2 mm from 
the nasion on the frontal bone, m three 
cases 2 mm from the nasion on the nasal 
bone, and in four cases 1 mm from the 
nasion on the nasal bone Allowing for the 
poorness of the matenal and the relative 
looseness of the method used these results 
were \ cry gratifying 

It now remained to discover how fool- 
proof the method was For this purpose 
nine enthusiastic graduate students, who 
were coinpletelj untrained in the method 
here desenbed, were giien instructions to 
detennine the position of the nasion by 
following the method I had used in making 
m\ second senes of observations Forty 
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mm bore hand-gimlet ivath a sharpened sulci and the nasion existed in the U\'ing, 
point A deep mcision passmg through all \-ray studies were made upon the heads of 
the overlymg tissues was then made from ten adolescent hvmg white males With 


Supracihsry Line 

Superior Pdlpebral 
Sulcus Lme 



^ Ndsion- Suprdciliary 
Heipht 

lidsion 

lidsion - Ldcrtmdl Chord 
''' Inter/dcrimdl Chord 


Medial 

Masion Lacrimal Heipht Pelpebral anple 


Fig 2 Showing the relationships of the vanotis structures m the naso-orbital region 


the glabella to a pomt midway down the 
front of the nose, and the whole region ex- 
posed, the periosteum was then with 
great difficulty dissected away from the 
bone, and the naso-frontal, the mtemasal 
suture, and the nasion exposed 

Out of 100 cases thus tested, the nasion 
was struck m all but three cases, and m 
these exceptional cases the gimlet hole was 
found to have penetrated the bone no more 
than a millim eter or so above the nasion 
Such an astonishmg senes of successes 
really looked too good to be true, smce not 
even the least informed morphologist 
would have expected to find so constant a 
relationship between a part of a structure 
formed entirely of soft tissues, namely, the 
most supenor projections of the arches of 
the supenor palpebral sulci, and a pomt 
formed by the assoaation of purely osseous 
tissues determined by a plane But there 
was no escapmg the evidence of the expen- 
mental residts which proved that the na- 
sion was to be sought for on the same level 
as the supenor pomts of the supenor palpe- 
bral sulci when the mdividual had his eyes 
open and was lookmg straight ahead The 
pomt at which the sagittal plane mter- 
sected a hne expended between these 
points upon the face practicaUy mvanably 
corresponded to the position of the nasion 
In order to discover whether this rela- 
tionship between the supenor palpebral 


one exception only, m which the film was a 
failure, the nasion, or at least the superior- 
most projection of the naso-frontal suture 
m the lateral view, was m each case accu 
rately detemuned 

The method used m this x-ray study was 
as follows The subject, standmg upngfat, 
was asked to look straight ahead of hun 
with his eyes normally open, so that the 
supenor palpebral sulci were well defined, 
an ordmary piece of narrow-gauge fuse 
wire was then applied tangentially to the 
sula and tied at the ocaput The subject 
was then placed honzontally upon his left 
side and a nght lateral nasal exposure was 
made of the head and face A lateral view 
of the region concerned was taken in pref- 
erence to a frontal \uew because of the diffi- 
culty of mterprebng an x-ray view of the 
naso-frontal suture In a lateral view it is 
sometimes possible to see the naso-frontal 
suture quite clearly defined When, how- 
ever, this detail is for some reason ob- 
scured, the junction of the frontal and the 
nasal bones may generally be obsen'ed 
with httle difficulty In slx of the ten 
cases x-rayed the naso-frontal suture was 
quite clearly visible, m three others the 
junction of the nasal w'lth the frontal bones 
was alone visible, and m the tenth case 
such a junction was quite indistinguish- 
able, the shadow of the frontal merging 
imperceptibly into that of the nasals 
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ABOUT THE TABLE INTENSITY DISTRIBUTION WITHIN PARAFFIN PELVIS 
FOR VARIOUS PORTALS OF ENTRY 

By NATHAN FLAX, M D , Department of Roentgenology, Booth Memonal Hospital, 

Covington, Ky 


S IN the irradiation of neoplasms of the 
cerv’ix uteri and other mid-hne tumors, 
a technic makmg use of the smallest of 
portals of entry, with a tube in constant 
motion, possesses distinct advantages A 
small port, moving-tube technic results in 
an unusually high depth dose with a low 
skin surface dose, and a great accuracy in 
directing the irradiation to the mid-pelvis 
While the value of a high depth dose need 
not be stressed, the value of great precision 
111 the distribution of the dose throughout 
the pelvis might be dwelt upon 

Proper “angles” at which the radiatmg 
beams traverse the pelvis are the basis 
of the cross-section irradiation charts, with 
the angles of the radiating beams so ar- 
ranged as to insure the greatest cross-fire 
tlTect in the tumor area Any deviation 
from the charted angle must cause an un- 
desirable rearrangement of the intensity 
distribution within the pelvis, to the detri- 
ment of normal tissues and at the ex- 
pense of tumor effect Necessarily taken 
for granted is the ability of the operator 
to duplicate, by sighting the x-ray tube 
for an invisible tumor deep in the body, 
the angle c died for in the cliart for portals 
of entry The small ports reciuired with 
four-, SIX- or seven port tcchmcs, neces- 
sitate the most accurate direction, as an 
error of only a few degrees in angulation 
of the tube ma}, result in a complete miss- 
ing of a small, deep-seated invisible tumor, 
or if the tumor be too large to be missed 
illoge tiler, the deliver) of only tlie periph- 
er> of the x r iv beam into the tumor and 
i purposeless if not injurious, irradiation 
of nonn il tissues 

On the other hand, a two port technic, 
eonsistmg oi i single I irge port anteriorlv 
iiid posleriorlv , recpiires no precise angula- 
tion of tile lube and the distribution ol 
the irruh itioii throughout the pelvis con- 
forms to tile eh irteil value* 1 . nfortunatelj , 


the depth dose is relatively small It is 
felt that with this small-port, moving-tube 
techmc, to be described here, a depth 
dose IS achieved that compares adv^antage- 
ously to any multiple port techmc avail- 
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able, and also possesses a precision of 
distribution of irradiation equal to the 
conventional two-port technic This mov- 
ing-tube techmc makes use of a table and 
tube stand combined which are described 
as follows 

On a beanng at each end of the table is 
mounted the tube support for an air-cooled 
tube winch can revolve about the table m 
in arc, the eenler of the radius of which 
arc IS fixed and coincides w ith tins beanng 
riic table top mav be raised or lowered 
indcpcndcntlv of the tube support so that 
the patient inaj be raised or lowered to 
bring the tumor area into line with the 
177 
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Fig 4 Drawing from an \ ray study of another 
young adult white male The unbroken line 
represents the prosimal portion of the wire the 
broken Ime represents the distal portion of the wire 
on the other side pf the head at the orbit the wire 
IS spen at the superior palpebral sulcus level which 
conditions the position of the wire at the front of 
the nose .where it is seen upon an exact level with 
the n asto n. It should be quite clear that the 
position of the wire below the naso-frontal suture 
IS not theTositiouTve are concerned with but only 
with the position of the wire in front of the skm a 
hne between the latter and the nasion has been 
added to facihtate the reading of the figure 

bodies were available for this purpose 
Each student was permitted to carry out 
the necessary operations without any fur- 
ther instructions or mterference from me 
The results of this experiment may be read 
off from Table I, where + means that the 
nasion was accurately detemimed, and 
each figure the amount m millimeters from 
the nasion of the smgle observation it rep- 
resents, the order of the observations bemg 
preserved for each student 

From this table it will be seen that the 
range of the average error of the mne stu- 
dents was from 0 5 to IS mm with an 
average total error for the 40 observations 
of 1 1 Trim The errors of the mdividual 
observations, however, run from 1 to 5 
mm Allowmg for the mexpenence of the 
investigators and the poorness of the ma- 
terial, the results were not at all bad I 
feel quite confident if most of the mvesti- 
gators had put the head m the Frankfurt 


/ 

/ 

'/ 



Fig 5 The skull reconstructed from the same 
negative as that from which Fig 4 ivas made 
together with the outlme of the soft tissues, show 
mg the result of the experiment perhaps more 
stnkmgly than m Figure 4. 

Plane and inserted the pick upon a plane 
horizontal to it through the tissues, the 
errors, small as they are, would have been 
appreciably reduced 


TABLE I 


Student 

Observations 

Total Error 

Error 

Kr 

3+3 

2 

+ 

S 

1 0 

Gr 

+ 0 + 


+ 

5 

1 0 

Gi, 

2 1 + 


2 

5 

1 0 

Go 

5 1 + 

1. + 

7 

1 4 

Su 

+ + 2 

2 


4 

1 0 

So 

2, 2 3 

+ 


7 

1 8 

Ba 

2 + + 

+ 


2 

0 5 

1 2 

0 7 

Da 

+ o +. 

+ 


5 

Ha 

2 + + 

1 


3 

9 Total 40 


Total 46 Total 
Av Error 

1 1 


It thus appears that the method aboie 
described for dete rminin g the nasion m the 
hving is practically foolproof It should be 
obvious, however, that it cannot be used on 
mdividuals with overhangmg eyefolds or 
epicanthic folds 

I wish here to express my thanks to Pro- 
fessor Seth Husch, of New York Umversit) 
hledical College, for his kmd advice and 
assistance m making the radiographs for 
this study 
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1(11 N the irradiation of neoplasms of the 
cervix uten and other mid-hne tumors, 
a technic making use of the smallest of 
portals of entry, ivith a tube m constant 
motion, possesses distinct advantages A 
small-port, moving-tube techmc results m 
an unusually high depth dose with a low 
skm surface dose, and a great accuracy in 
duectmg the irradiation to the mid-pelvis 
While the value of a high depth dose need 
not be stressed, the value of great precision 
m the distnbution of the dose throughout 
the pelvis might be dwelt upon 

Proper “angles” at which the radiatmg 
beams traverse the pelvis are the basis 
of the cross-section irradiation charts, with 
the angles of the radiating beams so ar- 
ranged as to insure the greatest cross-fire 
effect in the tumor area Any deviation 
from the charted angle must cause an un- 
desuable rearrangement of the mtensity 
distribution within the pelvis, to the detri- 
ment of normal tissues and at the ex- 
pense of tumor effect Necessarily taken 
for granted is the abihty of the operator 
to duplicate, by sightmg the x-ray tube 
for an mvisible tumor deep m the body, 
the angle called for m the chart for portals 
of entry The small ports requued with 
four-, SIX-, or seven-port technics, neces- 
sitate the most accurate duection, as an 
error of only a few degrees m angulation 
of tlie tube may result in a complete miss- 
mg of a small, deep-seated mvisible tumor, 
or if the tumor be too large to be missed 
altogether, tlie delivery of only the penph- 
ery of the x-ray beam into the tumor and 
a purposeless, if not mjunous, irradiation 
of normal tissues 

On the other hand, a two-port techmc, 
consisting of a single large port antenorly 
and posteriorly, requires no precise angula- 
tion of the tube, and the distnbution of 
the irradiation tliroughout the pelvis con- 
foniis to the charted value Unfortunately, 


the depth dose is relatively small It is 
felt that with this small-port, movmg-tube 
techmc, to be described here, a depth 
dose IS achieved that compares advantage- 
ously to any multiple port techmc avail- 



Fig 1 


able, and also possesses a precision of 
distribution of irradiation equal to the 
conventional two-port techmc This mov- 
mg-tube techmc makes use of a table and 
tube stand combined which are described 
as follows 

On a bearmg at each end of the table is 
mounted the tube support for an air-cooled 
tube which can revolve about the table in 
an arc, the center of the radius of which 
arc IS fixed and coincides ivith this bearmg 
The table top may be raised or lowered 
independently of the tube support, so that 
the patient may be raised or lowered to 
bnng the tumor area mto Ime ivith the 
477 
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bearing which represents the center of the 
radius of the arc through which the tube 
moves The tube itself is shifted on its 
mount, with the long axis of the body to 
enable its centermg over any cross-section 
level of the body 



Fig I A (fibovt) 
Fig 1-B {below) 


A motor imder the table is geared to 
the bearing supportmg the tube mount 
Its speed is reduced through the mterposi- 
tion of a gear box, with worm reduction 
gears, so that the tube moimt requires 20 
mmutes to travel through the half-revolu- 
tion from one side of the table to the other 
m an arc about the patient supme or prone 
upon the table In this manner, one-half 
of the patient’s body surface is irradiated 
with one half-arcle movement of the tube, 
and when the patient is turned o\er and 
the tube movement is repeated, the entire 
skm surface is irradiated, mth the center 
of the body as a hub to receive portals 
of irradiation convergmg to the center 


throughout the entire movement of the 
tube In effect, this contmous movement 
of the tube makes constantly available 
new skm surfaces as portals of entry 
Incidently, the tube is shockproof, and 
its slow movement is wellmgh imper- 
ceptible to the pabent 
At first glance it rmght appear that this 
method of irradiation is fraught mth 
danger to the skm, due to the constant 
overlappmg of beams However, closer 
scrutmy of the facts reveals that while 
there is a constant overlappmg of beams, 
it IS umform, accurately conbolled and 
easdy measured, differmg from that ac- 
cidental overlappmg which may occur in 
manually directed midtiple port techmcs 
and for which accurate allowance cannot 
be made Usmg a chunk of paraffin con 
forming m external contour to a female 
pelvis 23 cm deep and 35 cm wide, as 
established by Arneson and Quimby (Radi 
OLOGY, August, 1935), to be the size of the 
average female pelvis, the experimental 
values obtained revealed the spot surface 
dose to be considerably less than the dose 
in the center of the pelvis 

The foUowmg physical factors were 
utilized 200 kv p Villard cncuit, 0 5 
mm Cu and 1 mm A1 added filtrabon, 
5 ma , target-surface distance 58 5 cm 
to the top of the pelvis and 52 5 cm to 
the sides of the pelvis (the pelvis not bemg 
circular m shape, this variation m target- 
surface distance is unavoidable) In- 
tensity distnbution was charted with the 
following portals of entry size m centi 
meters, 4 X 15, 9 X 15, 11 X 15, and 15 X 
15, the greatest width of the portal con- 
curring with the long axis of the body of 
which the pelvis was theorebcally a part 
It was found that at no tune chd the spot 
surface dose exceed the depth dose, uith 
the largest portal 15 X 15, an mtensity of 
100 per cent could be delivered mto the 
center of the pelvis, with 92 per cent as the 
greatest mtensity over any spot on the 
surface, on the other hand, with the small- 
est portal, 4 X 15, the surface mtensity 
for a depth intensity of 100 per cent was 
but 50 per cent Were the surface ex- 
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posed to its full 100 per cent with a 4 X 15 
cm port, the depth dose would be 200 per 
cent 


around the pelvis m a half-circle, auto- 
matically the motor stopped and the x-ray 
turned off In this manner readings were 




Fig 2 Port 4 X 15 cm , pelvis 23 X 35 cm 
Fig 3 Port 9X15 cm pelvis 23 X 36 cm 


This last figure, checked and rechecked, 
is not to be wondered at if it is remembered 
that by dividing the available surface mto 
areas 4 cm wide, there would be approxi- 
mately 24 such divisions, or, m its eqmva- 
lent, 24 portals of entry However, a 
portal as small as 4 X 15 cm is interestmg 
m pomt of theory, but it proves mefficient 
for a pelvis 23 X 35 cm , as will be seen 
later — a portal 9 X 15 cm , mth a surface 
intensity of 70 per cent for a depth m- 
tensity of 100 per cent, provmg itself more 
suitable for chmcal application A 9 X 15 
cm port is equivalent after a division of 
available surface to an 11 -port technic In 
pomt of execution, however, it is essen- 
tially a two-port techmc, the tube travellmg 
from one side to the other as a smgle port, 
and, with the pelvis turned, the other sur- 
face is irradiated as through a single port 
The values in Table I were obtained by 
placing the paraffin pelvis on the table 
with tube in the true lateral position, and 
the table top elevated until the depth 
center of the pelvis coinaded with the 
radius center of the tube mount No 
other adjustment was required Simul- 
taneously, with the full activation of the 
tube at 200 kv p, the motor for movmg 
the tube mount was started When the 
tube mount reached the true lateral posi- 
tion on the opposite side, having passed 


taken from a Victoreen, first, m the center 
of the pelvis for depth dose, and next, over 
five spaced areas on the upper surface 
To these direct values were added the lesser 
back-scatter values that came through the 
pelvis when it was turned with the lower 
side up, and the ionization chamber on 
the down side 

It was expected that the values over 
the sides of the pelvis would be higher 
than the values over the upper and lower 
surfaces because the target-surface dis- 
tance was 52 5 cm to the sides, and 58 5 
cm to the top surface of the pelvis Yet, 
the values on the lateral surface proved 
to be, m spite of the shorter focal distance, 
lower than the upper and lower surfaces 
The most important cause for this inter- 
estmg discrepancy lies m the fact that 
back-scatter on either side from its op- 
posite side, 35 cm removed, is considerably 
less than the back-scatter from top to 
bottom, 23 cm removed 

Yffule this discrepancy in values over 
the sides and upper surfaces is an mcon- 
siderable one for the smaller portals of 
entry (Figs 2 and 3), for values represent- 
mg total spot skm intensity, the highest 
values obtained are tabulated m Table I 
For depth mtensity, the values obtamed 
were the same with irradiation of either 
the upper or lower surface, and the figures. 
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were likewise added to each other for total 
depth dose upon irradiation of both sur- 
faces 

The reasons for the small surface m- 
tensity with a high depth int ensi ty would 
appear to be as follows 

1 The utilization of every mch of 
regional surface, with consequent distribu- 
tion of surface dose over a larger area, m 
methods of irradiation other than by 
mechamcal contrivance to direct beam, it 
is unsafe not to have areas of skm between 
ports free from irradiation to prevent im- 
due overlappmg 

2 With the skm divided into 9 X 15 cm 


the center reveals a rapid falling o5 in 
values at pomts off-center with a port 
4 X 15 cm , but a mamtenance of high in- 
tensity m pomts off-center when a portal 

TABLE I — ^MEASUREilENT OF r-UNIT IN- 
TENSITY SURFACE AND DEPTH CENTER OF 
PELVIS 23 X 35 CM WITH ONE COJtPLETE 
REVOLUTION* OF TUBE 


Port 

(cm) 

Surface** 

r-iinits 

Depth 

Surface per 
cent Depth 
Intensity 

4 X 16 

(4 0 + 0 5) 

= 45 

9 0 

50 

9 X 15 

(8 5 + 2 0 ) 

= 10 5 

15 0 

70 

11 X 15 

(10 6 3 0) 

= 13 5 

16 0 

SI 

15 X 15 

(12 5 4- 4 6) 

= 17 0 

18 5 

92 


divisions (the largest port size found feas- * Because of the number of readings required motor 
ible with this techmc), the tube travels geared up so that tube revolved completelj about 
1 1 j , 1 table m sue minutes instead of forty 

tnrOUgn 11 such divisions when revolvmg ** (Direct pomt surface value -h bacLscatter from ir 
about a pelvis 23 X 35 cm In spite of «diation of opposite side) -= total pomt surface value. 

the skm dose per eqmvalent portal area 

bemg smaller, the mcreased number of 9 X 15 cm or larger is used The e\plana- 
portal areas available make for an mcreased tion for this is self-evident the center of 


depth dose 

3 The mcrease m tube-target distance 
from the usual 50 cm to a distance varymg 
from 52 5 to 58 5 cm , mcreases the depth 
dose It IS felt that, this is the least of 
the factors mvolved, smee the depth m- 
tensities could be mcreased by only a few 
per cent for this added distance 

Satisfied as to the margm of safety 
present for the skm, the distnbution of 
mtensity throughout pomts m the pelvis 
other than the center was next determmed 
Holes were drilled at various depth levels 
from the surface to the depth center m 
various planes, and mto these the ioniza- 
tion chamber was inserted m succession 
In order not to affect matenally the bulk 
of the paraffin pelvis by the number of 
holes that had to be dnUed, all the holes 
except the one mto which the chamber 
was inserted for the particular reading 
were nluveed by candles of equal diameter 
From Table I, it is evident that the 
smaller the portal the less the surface m- 
tensity reqmred for a center pelvis m- 
tensity of 100 per cent, and as a result, the 
4 X 15 cm port would appear the most 
desnable However, the measurement of 
pomts throughout the pelvis other than 


the radius withm the pelvis is not truly 
a pomt center but is an approximate area 
that corresponds m size to the width of 
the portal of entry With the 4 X 15 cm 
port the radius center would be about 4 
cm wide, and this only would be the area 
of maximum intensity With a 9 X 15 
cm port, the radius center is approximately 
9 cm wide, accountmg for the high m- 
tensity mamtamed m a larger area, con- 
tmumg, the 11 X 15 cm port yields an 
area of greatest mtensity that includes 
almost the entire pelvis m its antero- 
posterior diameter Thus, while the 4 X 
15 cm port yields too small an area of 
maximum mtensity m the center of the 
torso, the 11 X 15 cm port or larger, yields 
an area of maximum mtensity too large 
and which encroaches upon the immediate 
subcutaneous areas with an intensity that 
IS more than proportionately higher 

A study of the distribution chart for a 
port 9 X 15 cm (See Chart 3) reveals a 
radiation mtensity distribution that ap- 
pears satisfactory and advantageous In 
the center of the pelvis, throughout an area 
approximately 11 0 cm in diameter, the 
mtensity is 100 per cent diminishing to 03 
per cent penpherally On the penphery 
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of a stiU larger area from the center radius, 
and 16 cm m diameter, the mtensity is 
still 85 per cent and from there out there 
IS a gradual fadmg out penpherally toward 
the surface, the mtensity of winch is 70 
per cent on the upper siirface and 62 per 
cent on the lateral surface We have, then, 
the greatest intensity m the potential tu- 
mor area and the least mtensity m normal 
tissues This is a highly desuable distri- 
bution of mtensity and certainly an unusual 
one for irradiation of external surfaces 
where the usual distnbution is one of 100 
per cent on the surface with a dimmution 
of mtensity toward the center 

From these values it is apparent that 
for a pelvis of average size and an area to 
be irradiated located m the midlme and 
center of the body, the portal of entry 
should not be larger than 9 X 15 cm , but 
that if the area requirmg an mtense irra- 
diation pemnts, a smaller portal might be 
used profitably to spare even further the 
normal tissues Because this tecbmc en- 
joys its greatest advantage with smaller 
ports, one should endeavor at all times, if 
accurate localization of a tumor is possible, 
to use the smallest adequate port size A 
tumor of the bronchus imght best be u- 
radiated with a port perhaps 6 X 15 cm , 
while a growth of the cervix uten rmght 
reqmre a portal 9 X 15 cm Of equal im- 
portance to the small skm dose ivith high 
depth dose possible ivith a movmg-tube 
techmc is this ability to select a port size 
for a given pelvis size to achieve an inten- 
sity distribution that confines as much as 
possible the maximum intensity to the 
tumor area, or rather, to the duect topog- 
raphy and mvasive characteristics of the 
tumor, spanng as much as possible the 
normal tissues Under unusual circum- 
stances, one might use a 9 X 15 cm port 
over one surface and a 4 X 15 or 6 X 15 cm 
port over the other surface This may 
appear to be draw mg the line too fine, 
smce It involves a degree of localization 
not usually possible 

Regardmg the actual r-unit delivery with 
Uie different portals of entry, by reference 
to Table I, it can be noted that, apart 


from the 4 X 15 cm port, there is no great 
difference m quantity between ports 9 X 
15, 11 X 15, or even 15 X 15 cm For 

15 r-umts dehvered mto the center of the 
pelvis with a 9 X 15 cm portal, only 

16 r-umts will be dehvered for the same 
umt of tune if the portal used is 11 X 15 
cm , and only 18 5 r-umts if the portal size 
IS 15 X 15 cm This difference would never 
influence decision m favor of a large 
portal because of an econormc comphca- 
tion From every pomt of view, the use of 
a portal 9 X 15 cm is satisfactory for the 
pelvis of average size, and is considered 
the largest port to be used with this 
pelvis 

In a larger pelvis with a greater antero- 
posterior diameter and a greater centnaty 
of the body, a port larger than 9 X 15 cm 
might be used, perhaps 11 X 15 cm , de- 
pendmg on the size of the pelvis and the 
area to be irradiated Conversely, with a 
pelvis smaller than 23 X 35 cm , a portal 
9 X 15 cm would be too large This 
supposition was tested by reducmg the 
size of the pelvis to 20 X 35 cm and 
measurmg the mtensity distribution with 
a port 9 X 15 cm (See Table II ) 

TABLE H CENTER, OFF-CENTER, 

AND SURFACE INTENSITY IN PERCENTAGES 


Pelvis 23 X 36 cm 




5 5 

7 5 

9 5 

13 

Up- 

Lat- 



cm 

cm 

cm 

cm 

per 

eral 

Portal 

Cen- 

Ra- 

Ra- 

Ra 

Ra- 

Sur- 

Sur- 

(cm) 

ter 

dius* 

dius 

dius 

dius 

face 

face 

4 X 15 

100 

70 

63 

58 

53 

50 

42 

9 X 15 

100 

95 

85 

75 

70 

70 

62 

11 X 15 

100 

104 

100 

100 

84 

84 

66 

Pelvis 20 

X 35 

cm 






9 X 15 

100 

102 

80 

69 

67 

70 

45 


* The radius does not represent a true circle, it in- 
creases laterally following the configuration of the 
pelvis 


Because the area of greatest mtensity 
does not occur m the center of a pelvis 
20 X 35 cm m size, when irradiated by a 
9 X 12 cm port (See Table II), there 
follows from this, the conclusion that the 
smaller the anteropostenor diameter, the 
smaller the portal to be used, that a pel- 
vis smallerthan23 X 35cm reqmres the use 
of a portal smaller than 9 X 15 cm Fur- 
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ther, the deduction appears feasible that 
with larger pelves, portals larger than 9 X 
15 cm can be used Havmg estabhshed 
that portal of entry yieldmg a proper 
radiation distribution withm a pelvis of 
average size, it now remains to be de- 
termined how much mcrease or diminution 
m portal size wdl be entailed m adaptmg 
this technic to every size of pelvis Pos- 
sibly a portal range from 6 X 15 cm to 
11 X 15 cm will be found to suffice for all 
variations m size Further study m this 
direction is planned, and also, the adapt- 
abihty of this technic for creatmg areas of 
maximum intensity eccentric to the body 
axis Here again, it wiU become a question 
of proper port size, and perhaps, combma- 
tion of port sizes 

Pendmg this further study of pelves 
other than average in size, it is no great 
presumption to state that, although very 
thm pelves can be advantageously ir- 
radiated by this techmc after the proper 
port size IS determined, it is m the pdvis of 
greater than average rotundity and antero- 
postenor diameter that this techmc will have 
its greatest apphcabihty This is a fortunate 
cucumstance because the thm pelvis offers 
no great problem for its adequate irradi- 
ation with conventional techmc, it is with 
the large pelvis that difficulty arises m the 
dehvery of adequate depth intensity With 
the patient’s body more rotund, more 
skm surface is available for portals of entry, 
with unfortunately, the tumor more remote 
from the surface Here most of all is it 
difficult to angle manually the small port 
for the deep, mvisible tumor so that the 
extra skm surface cannot be properly 
utilized In a movmg-tube uradiation, 
the patient's bulk does not offset the 
advantage of mcreased skm surface for 
portals of entry, and it is felt that as great 
an mtensity can be dehvered into the 
depth center with small skm mtensity 


Where beams converge there is over- 
lapping, and the center of the pelvis being 
the pomt of greatest convergence, the 
greatest overlappmg is there present, with 
the highest irradiation mtensity From 
the center of the pelvis outward to the 
periphery, the convergence and over- 
lappmg IS lessened and the mtensity is 
lessened, until, at the surface, the overlap 
pmg IS least and hence the mtensity least 
Given a larger pelvis, the surface is farther 
from the center and the overlappmg on 
surface and subcutaneous areas is less than 
on a small pelvis The dimmution m m- 
tensity of the mdividual beam that occurs 
with the greater depth is compensated for 
by the mcreased amount of skm available 
for portals 

From the pomt of view of economy of 
effort this umt proves of advantage In 
stead of changmg the tube mclmabons for 
four or six ports, and slowly mcreasmg the 
voltage each time to its maximum, the 
patient’s set-up is that of a two-port tech- 
mc, front and back The tube is never 
adjusted to the patient The table top is 
merely raised or lowered to bang the tumor 
area mto the center of the tube radius 
requued 

CONCLUSIONS 

1 Through the use of a tube, moving m 
an arc about the patient, a high depth 
mtensity with a small surface mtensity is 
made possible 

2 A distnbuUon of mtensity is achieved 
wherem the center of the pelvis receives 
the greatest mtensity, wth the intensity 
diminishin g peripherally to become the 
least great on the surface 

3 The size of the area of central in- 
tensity can be regulated by use of a pro- 
portionate portal size 



CASE REPORTS AND NEW DEVICES 

Up and down the spine, rnakmg a number of 
radiographs of small portions of the spme on 
the same plate in such a manner that they 
would fit together m a composite picture 
The idea of moving the tube dunng exposure 




Fig 1 A Photograph of scanographic apparatus which shows the tube mounted on an arm above the 
table and the motor-driven screw which moves the tube lengthwse of the table 


SLIT SCANOGRAPHY 
Sy ROBERT H MILLWEE, M D , Dallas. Texas 

Two factors which add greatly to the diffi- 
culty of mterpretabon of radiographs are 


distortion and great vanation in thickness or 
density of various anatomical parts included 
in single radiographs, as for instance, the toes 
and ankle, or regions adjacent to the dia- 
phragm 

jMuch has been accomplished to mmimize 
distortion and irregulanty of density, b> mak- 
ing multiple exposures from vanous angles and 
by tlic employment of greater plate-target 
distance 

With a view of further reducing the effects 
of distortion and vanation of density we at- 
tempted during the past >ear tlie development 
of some new apparatus of unusual type We 
were tspeciallv interested in the making of 
clear radiographs of large portions of the spme, 
which would more accurately portray the 
relation of its vanous parts ily first idea 
was to ikvtlop a method of shifting the tube 


was considered, but not attempted, because 
of the probable loss of detail Co-operation 
of the research department of the Kelley- Koett 
Company was secured, and an apparatus for 
the work was constructed under the direction 
of Mr W W hlowry Air Alowry also 
suggested moving the tube while exposure was 
being made, and he earned out some expen- 
ments After analyzmg the results of this 
work, our present apparatus was completed 
by the Kelley-Koett Company, and consider- 
able expenraentation has been earned out 
The results are m some respects very encoiirag- 
mg, and vve believe the idea has ceidam ad- 
vantages which deserve the attention of the 
progressive radiologist 

The apparatus (Fig 1) consists of a regular 
radiographic tabic with a side rail and arm to 
hold an x-ray tube at a plate-target distance 
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of 25 inches This tube is dnven lengthwise 
of the table at varymg speeds by a motor- 
dnven worm gear Instead of the regular 


This smgle sht serves the same purpose as a 
narrow Bucky m absorbmg secondary ra\-s. 
In this way all the central beam of x raj-s 



Fig 2 4 Fig 2 B 

Fig 2 A This IS an ordinary radiograph anteropostenor view made to bnng out 
the detail of the tarsal bones Such a radiograph as is usually the case does not re 
veal much definition m the distal portion of the metatarsals and phalanges 

Fig 2 B Scanograph of the same foot as shoivn m Figure 2 A As the tube trav- 


elled from the posterior to anterior porti 
which produced as good bone detail m the 

circular cone, an adjustable sht is arranged 
between the tube and patient to take the place 
of the cone Hence, as a tube is passed from 
one end of the table to the other a beam of \- 
rays hke a narrow sheet, or line of \-rays tra- 
verses the patient In other words, the tube 
moves over the part to be radiographed while 
the exposure is bemg made The apparatus 
IS so arranged that all the plate is protected by 
lead, except that narrow strip which is being 
exposed The protectmg material is supported 
by an arm under the table top between the 
patient and the plate, and this is secured to tte 
tube, monng at the same speed as the tube 


on of the foot the voltage was decreased 
phalanges and thicLer portion of the ankle 

passes through the body and reaches the 
plate from the same angle Some of the radio- 
graphs made by this apparatus are found m 
Figures 2, 3, 4, and 5 

The method has some advantages First, an 
exact measurement of bones or joint spaces is 
secured, which is of great advantage m a studj 
of bone or joint development, second, it aids 
in securmg better radiographs of parts of the 
body which v'ary greatly in Uiickness or density 

It may giie considerable valuable mforraa 
tion regarding ph> siological or pathologic pro- 
cesses which affect the movement of parts or 
organs such as the heart, diaphragms, pleura. 



Fig ZA F'g 3-5 

Fig 3 ^ Ordinary anteropostenor radiograph of the lumbar spine which reveals the usual distortion 
Fig 3-5 A scanograpli of the same lumbar spine, the tube havmg been shifted lengthwise of the spme 
during exposure which ehmmates distortion m the vertical direction giving the accurate vertical nidths 
of the vertebral bodies and intervertebral spaces 


or chest wall, as are now studied by the kymo- 
graphic method Exact measurements of the 
heart, pelvic outlet, or fetal head are secured, 
all of which are difficult to obtam by other 
methods 

Foreign bodies may be more accurately 
located 

The exact extent of bone patholog}'' may be 
more accurately determined 

Distortion m one direction is enbrely elimi- 
nated by this method, so if radiographs are 
made by shifbng tlic tube m one direction and 
then a second radiograph is made shifting the 
tube at a right-angle to the first shift, distortion 
IS completely eliminated 

Further development of this idea may 
produce rachographs enbrelv void of distortion 
m all directions 

\n excellent radiograph may be made of a 
part which vanes greatlj in thickness or density 
by \arymg tlie speed of the travelling rate of 
tile tube, or by varying the voltage of current 
through the tube witli vanation of density of 
tlic part being radiographed 

I haxt guen tins metliod of making radio- 
graphs tile name “Slit Scanography ” The 
word "scanography” was suggested to me b> 
Dr Wendell G Scott, of Washington Um- 



Fig 4- 1 

Fig 4 1 Anordmary radiograph of a heart which 
reveals a shght enlargement of the heart on the left 
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Several difficulties must be overcome before 
scanography wiU be successfully employed for 
heavy parts like lateral views of lumbar spines, 
and one of these difficulties is the development 
of a tube of sufficient capacity For mstance, 
we need a tube to take 100, or preferably 200 
ma at SO kv for several seconds We are 
now expenmentmg with the use of three tubes 
placed parallel with one another, with parallel 
shts, so that the distance which the tube must 
travel may be materially reduced The great 
difficulty m this procedure is to avoid o\er- 
lappmg of rayed areas 


Fig -i-B 3 

Fig A scanograph of the same heart as shoivn 

m Figure 4-A which reveals a large tumor mass to the 
right side of the midlme This tumor is made visible 
in the scanograph because of the fact that the right 
side of the heart m this case seems to empty and fill 
completely with each heart cycle and the tumor mass 
does not empty Hence the greater difference m den- 
sity which condition does not exist m the case of the 
ordinary radiograph In other words, the vanabon in 
density dunng diastole and systole is recorded on the 
film The left border of this heart moves as recorded 
m the scanograph, but the variation m density of the 
heart and muscle on the left side is not recorded as m 
the case on the nght side m this heart This pabent 
was chmcally a case of aorbc stenosis, hence the lack 
of change of density of the left side of the heart as 
shown m the scanograph may be due to either hyper- 
trophy of the heart muscle on the left side or the heart 
may never become completely empbed of blood during 
systole because of aortic stenosis 



Fig 5 A case of mitral stenosis which reveals 
a typical enlargement of the left side of the 
heart However the difference m density durmg 
diastole and systole mdicates that the ventncles 
are probably empbed completely during systole. 


versity “Scan” is defined by Webster as 
“to go over and e.\amme pomt by point, to 
e.\anune with care, to look close at or m o 


SARCOMA OF THE STOMACH 

A REPORT OF TWO CASES 

By WILLIAM S MIDDLETON iM D and 
LESTER W PAUL, M D , Uadtson, II uc 

From the Departments of Medicme and Radiolog> 
Umversity of WJsconsm 

An e.vtensive and scattered literature has 
grown about the subject of sarcoma of the 
stomach The climcal diagnosis of this lesion 
remains the exception rather than the rule 
Accordingly the following instances of sarcoma 
of the stomach are deemed worthy of record 

Case 1 W M , a white male, 59 years old, 
was first admitted to the State of Wisconsin 
General Hospital on Alarch 31, 1936 His pres- 
ent illness dated from March 19, 1936, at 
which time he passed a large tarry stool He 
felt weak and had to go to bed A physician 
was consulted and he advised a light diet and 

bed-rest There was no pam, nausea, or vomit 

mg History by systems revealed occasional 
vertigo, tmnitus, palpitation, dyspnea, and 
fatigue There had been a 20-pound weight 
loss within ten days The past medical history 
evolved no perbnent findings 

On physical exammation a marked pallor of 
the skm was noted The pupils reacted jxiorly 
to light and accommodation The heart iivas 
within the upper hmits of normal in size 
Aortic and mitral systolic murmurs were 
heard The blood pressure was 150/90 The 
liver was palpable 6 cm below the right costal 
margin 

The urinalysis was essenbally normal Blood 
study showed a hemoglobin of 48 per cent, red 
blood cells, 2,540,000, white blood cells, 7,200, 
with a normal differential count The blood 
Wassermarm reaction was negative 

A roentgen-ray examinabon after a barium 
enema showed a normal colon A gastro- 
intestmal senes was commenced but the pa 
bent famted before upnght fluoroscopy could 
be completed and the examinabon was done 
largely with the pabent in the recumbent 
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position The esophag[us was normal There 
was a small area of translucency, brought out 
only by palpation, in the central portion of the 
stomach just below the inasura angulans and 
toward the greater curvature side There was 
a break in penstalsis on the greater curvature 
opposite this area The rugs were markedly 
thickened m the central and distal portions of 
the stomach and m addition to the larger area 
of translucency, there were several smaller 
ones m the immediate viamty No ulcer 
crater could be demonstrated in the stomach 
or the duodenal bulb The roentgenologic 
impression was that of polypoid lesions 

Following the completion of his diagnostic 
study the patient was discharged and later re- 
admitted on IVfay 5, 1936 He had regained 
strength in the interval and there had 
been no further hemorrhage from the bowel 
An exploratory laparotomy was performed on 
May 14, 1936 A hard nodule was palpated 
through the gastnc wall in about the mid- 
portion An inasion was made m the antenor 
wall of the stomach, a forceps introduced and 
the mass brought out through the openmg in 
the stomach Exammation revealed a pucker- 
ing of the mucosa at this point, which was 
felt to represent an ulcer scar A gastnc re- 
section was then done followed by an entero- 
anastomosis after the Polya modification of the 
Billroth II type The post-operative course 
was uneventful 

Examination of the exased portion of the 
stomach revealed a small superfiaal ulcer 5 mm 
in diameter surrounded by locahzed hyper- 
trophy of the mucosa A fiim nodule coiild be 
palpated beneath the ulcer and, on section, 
this appeared well circumscnbed and about 
1 cm 111 diameter Professor C H Bunting, 
of the Department of Pathology, has kindly 
reported his study of this tissue as follows 

“The section shows a lightly stained tumor 
mass apparently ongpnating in the submucous 
coat The tumor appears slowly growing but 
has invaded in both directions, extending 
inward into the mucosa and outward through 
the muscle coat into the subserous layer The 
cellular content is somewhat variable Certain 
cells are of spindle character, others are rather 
pleomorphic, with polyhedral tendency, with 
relatively large vesicular nucleus and distinct 
nucleolus, and with considerable deeply stain- 
ing protoplasm v\ ith numerous minute punched- 
out vacuoles, apparently fat vacuoles These 
resemble m appearance embryonic fat cells 
Other cells are of a small signet-nng type 
Our conclusion is that the tumor is of the nature 
of a hposarconia " 

Case 2 klrs K , a white female, -14 years 
old, was admitted to the State of Mnsconsm 
General Hospital on \pnl 10, 1936, complain- 


mg of pain m the left side of the abdomen The 
pain had had a sudden onset on April 1, and a 
dull throbbmg had persisted with alternately 
sharper pam m the left upper quadrant On 
further questiomng the patient stated that she 
had experienced some abdominal distress and 
dull epigastric pain with periods of exacerba- 
tion smee 1908 An appendectomy had been 
performed m that year without rehef of the 
symptoms In 1927 cholecystectomy had been 
done and two stones were found in the gall 
bladder At no time dimng this protracted 
history had there been hematemesis, but the 
stools were tarry on March 16, 1936 This 
blood loss continued for one week, but there has 
been no recurrence since For the past ten 
years or more she had been on a modified Sippy 
diet from time to tune Weakness had ad- 
vanced and since thennddle of March, 1936, she 
had been confined to bed almost continuously 
At present the sharp pain which superseded 
the persistent dull throbbmg pain in the left 
side was locahzed to an area about five centi- 
meters in diameter m the left upper quadrant 
It recurred a number of tunes a day Such 
attacks lasted from five nnnutes to several 
hours The point of the greatest intensity of 
the pam was several finger-breadths below the 
left costal margm in the mid-clavicular hne 
and the pain seemed to traverse to the back 
Hot apphcations offered some rehef, but the 
exacerbations occurred without any known 
cause 

In the mventory by systems the only details 
of importance related to an unpleasant taste 
ill the mouth, elaboration of the regular dietary 
and antaad regimen, mdefimte nausea, inabil- 
ity to vomit, abdonunal distention with gen- 
eralized abdonunal pam m the middle of Alarch, 
belching and eructation of gas with the shifting 
of the localization of pam, as above stated, 
about April 1 Constipation had been met 
by the use of uuneral od There had been 
weight loss of about eight pounds smee March 
15 The past medical history established the 
occurrence of scarlet fever with a complicating 
neplmtis when ten years old, diphthena shortly 
thereafter, cow pox in ciiildhood, mumps, 
whooping cough, and pneumonia in childhood, 
tonsillitis with frequent qmnsy pnor to 1920 
w hen tonsillectomy was performed The soaal 
history was irrelevant The history of the 
catamema showed no abnormality except a 
recent reduction m the flow The family 
history was important only m the detail of 
surgery directed toward peptic ulcer m a sister, 
39 years old, who is now said to suffer from 
gall-bladder trouble 

The physical examination revealed the 
follownng pertinent findings Rather poorly 
nourished, under dev eloped, pale white female 
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several palpable a.\illary nodes, nasal turbm- 
ates enlarged, mucous membranes of the mouth 
pale, shght unpairment of resonance poste- 


tte stomach with rather a pecuhar distnbution. 
These shadows are persistent m all films 
The unnalysis was essentially normal The 



Riff t F]g 2 

Fig 1 Case 2 Po^ero-antenor view of stomach The upper third is blanched out from pressure of 
the mass posteriorly The mtact rugm are on the anterior wall 

Fig 2 Case 2 Anteropostenor view There is evidence of ei.terna] pressure on the stomach with 
ItMen the lumen Small gas bubbles are seen in the soft tissue mass outside of the gastric 


norly m the upper chest, dmunution of the 
breath sounds at the apices, heart size normal, 
soft apical systohc murmur untransnutted, 
sphntmg of the left upper abdomen upon 
respiration with pecuhar staymg of the outward 
movements of the left costd margin, spasm of 
the left upper abdommal muscles, exquisite 
tenderness m the left flank, hver palpable 2 
cm below the costal margin, parous vagmal 
outlet with good support, retroverted uterus, 
thick creamy vagmal discharge 

Gastro-mtestinal observations were reported 
as follows the barium meal passes through 
the esophagus without delay The fundus of 
the stomach shows a mottled defect hnuted to 
a rather small area on the posterior wall and 
with an associated mass lymg posterior to the 
fundus and compressmg it considerably This 
region corresponds to the area of maximum 
tenderness The balance of the stomach fills 
normally The bulb fills immediately and 
shows normal outline The films show a 
stomach of normal size There is blanchmg of 
the barium shadow m the upper third due to 


the presence of the mass postenor to the fundus 
and a mottled defect mvolvmg the postenor 
wall and adjacent portion of the lesser curva- 
ture just below the cardiac onfice No ulcer 
pockets are visible The bulb is normal and 
imm ediate emptying IS satisfactory In 
hours the stomach is empty of banum and the 
head of the meal is m the proximal traiwv^e 
colon Progress through the smaU '“testm® 
has been quite satisfactory There “ottled 
au shadows m the region of the middle thud of 


blood count showed a hemoglobin of 55 per 
cent, red blood cells 3,720,000, white blood cells 
8,200 with S3 per cent neutrophiles and 17 per 
cent small lymphocytes The stools were 
negative to guaiac The blood Wassermann 
reaction was negative Blood chemistry re- 
vealed normal values for glucose and non 
protem nitrogen 

The differential diagnosis lay between a 
perforating peptic ulcer on the postenor wall of 
the cardiac end of the stomach and a neoplasm 
m this location and, mterestmgly, the clinical 
opmion favored a perforating ulcer, while the 
roentgenologic judgment was carcinoma of the 
stomach with necrosis 

In either event, surgical interference was 
deemed imperative and accordmgly four days 
after discharge from the State of Wisconsin 
General Hospital, Dr O E Satter, of Praine 
du Chien, performed a laparotomy with the 
following results On the greater curvature of 
the stomach about three mcSies from the cardiac 
onfice there was found a malignant diverticu- 
lous mass about three and one-half inches m 
diameter The omentum was drawn down 
around the mass to wall off a recent partial per- 
foration There seemed to be an actual out- 
growth from the postenor curxature of the 
stomach that admitted two fingers and then 
dilated into a necrotic cavity This div erticu- 
lous mass was excised from the stomach wall 
and the opening into the stomach closed The 
patient succumbed shortly thereafter 

Professor C H Bunting has kindly rendered 
the following histologic descnption and opinion 
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“The section of the stomach wall shows an 
extensive chronic ulcer, subtended by granula- 
tion tissue with a superficial, quite dense, 
fibnnous exudate At many pomts there is 
mvasion of the ulcer base by tumor cells of a 
spindle shape These are grouped m many 
places m a pahsade arrangement suggestive of 
the picture presented by a neurogemc sarcoma 
However, deeper m the stomach wall the tumor 
consists of mterlacmg bands of spmdle cells 
without the pahsade arrangement but grouped 
m mterlacmg bundles In certain areas these 
cells are contmuous with more normal bundles 
of smooth muscle cells, and it is concluded that 
the tumor is of this order and to be diagnosed 
as a myosarcoma, of origin m the muscle coat 
and with marked mvasion throughout the 
layers of the stomach wall ” 

DISCUSSION 

Essentially these two patients presented 
distinctly different chmcal pictures Melena 
occurred m both Whde this symptom dorm- 
nated the picture in Case 1, it was subsidiary m 
Case 2 The recent order and seventy of the 
gastro-intestmal hemorrhage characterized 
Case 1 In Case 2, pain of an altered type had 
suddenly supervened in a patient who for years 
had expenenced abdominal distress and epi- 
gastnc pain The nature and reference of the 
recent pain m the left upper quadrant of the 
abdomen had suggested the chmcal diagnosis 
of a perforating gastnc ulcer in the postenor 
wall of the stomach 

In the light of subsequent developments, the 
roentgenologic findings are of especial sigmfi- 
cance In Case 1, syncope rendered an ade- 
quate exammation impossible, but an area of 
translucency in the central portion of the 
stomach developed by pressure led to the con- 
clusion of a gastnc polyp This opinion was 
strengthened by the occurrence of several 
smaller areas of translucency adjacent to the 
one descnbed The roentgenologic findmgs in 
Case 2 were even more arresting The fillmg 
defect in the postenor wall of the fundus was 
associated with a mass and the mtragastnc 
protrusion of the same led to a division and 
diversion of the banum meal as it entered the 
stomach The mottled air shadows which per- 
sisted at the site of the palpated mass gave 
force to the suggestion of a necrotic tumor m 
communication with the stomach No ex- 
planation for the failure of banum to enter such 
a pathway w-as offered at the time of the exami- 
nation It is significant, however, that the 
clinical staff fa\orcd an inflammatory back- 
ground while the roentgenologist mamtamed a 
neoplastic diagnosis Drane s comment in 
tins relation (1) is particularly pertinent “The 
roentgenologist was the first to definitely pal- 


pate a mass He was m error m saymg that it 
was a carcmoma and moperable, but correct m 
mamtaming that it was mahgnant and not a 
perforated ulcer with inflammatory mass de- 
forming the stomach ” 

Admittedly in the present state of our knowl- 
edge of the subject the accurate chmcal diagno- 
sis of sarcoma of the stomach is the unusual 
exception As a rule the symptoms, chmcal 
course, and physical findmgs conclude a diag- 
nosis of gastnc carcinoma unless there be a 
more or less removed but recognized lympho- 
sarcoma with subsequent evidences of mvolve- 



Fig 3 Case 2 Multiple small gas bubbles 
visible m the region of the tumor considered m- 
dicative of necrosis within the mass 


ment of the stomach So remote is the chance 
of the chmcal diagnosis of a pnmary sarcoma of 
the stomach, and yet so important from the 
standpoint of prognosis and management is 
its recognition, that every effort should he 
exerted to improve our diagnostic facility m 
this condition 

Since roentgen exarmnation apparently offers 
me o^y immediate prospect of assistance m 
this direction, we may with profit consider 
certain of the details which promise diagnostic 
advantoge D’Aunoy and Zoeller (2) conclude 
tnat \-ray exammation will usually furnish 
evidences of a gastnc neoplasm but does not 
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give mformation enabling a positive diagnosis 
of sarcoma ” Balfour and McCann (3) report 
the roentgenologic exanunation of 45 cases of 
sarcoma of the stomach m which the conclu- 
sions were mahgnant lesion, 35, ulcer, 5, 
extra-gastnc tumor, 2, possible bemgn tumor, 
1, negative, 5 Importantly, they report 
operabihty m two of eight patients adjudged 
inoperable by roentgen exammation Two 
pre-operative diagnoses of sarcoma of the 
stomach were rendered and one roentgen diag- 
nosis of lymphosarcoma was confirmed at 
operation However, no gmdeposts are offered 
for this conclusion Kessler (4) suggests that, m 
general, gastnc sarcoma is not susceptible of 
regular roentgenologic diagnosis She excepted 
the exogastnc type of sarcoma which might 
conceivably lead to a large pressure defect m 
the stomach Pack and McNeer (5) point out 
the improbabihty of obstruction of the orifices 
of the stomach by sarcomatous lesions m con- 
trast to the prochvity of carcmomas in this 
direction They furthermore mdicate the 
directional significance of giant rugse m 
Ijunphosarcoma and of the persistence of gas- 
tric peristalsis m the presence of a recognized 
lesion Case (6) recently reviewed the reported 
mstances of diverticulous sarcoma of the 
stomach (three) and added a case of his own, m 
which a diagnosis of “an ulcerating lesion with 
tumor formation” was made from the roent- 
gen findings of a half-mch crater m the middle 
third of the stomach surrounded by a fillmg 
defect Our Case 2 adds the persistent mot- 
tlmg of air bubbles at the site of the palpated 
mass to the fiUmg defect and evident mtra- 
gastnc protrusion as meager supportive details 
for the diagnosis of this unusual condition of 


^ G Sarcoma of 

the Stomach Arm Surg , 1935 101, 120G 

T rJ ^ Diverticular Sarcoma, tm. 

Jour Digest Dis and Nutnt 1935, 2, 185 


OXYCEPHALY 

REPORT OF CASE 

By DAVID BENNETT DAITS M D , 
Resident Pediatrician, and J CASH KING, MD, 
Roentgenologist, John Gaston Hospital 
Memphis, Tenn 

Smce Van Graefe, m 1SS6, first recognized 
and described this uncommon anomaly of the 
skull, much has been wntten concerning its 
vanous phases, and many cases have been 
reported Noteworthy contnbutions to the 
hterature of oxycephaly have been made in 
recent years by Gneg, Schuller, Bronfen 
brenner, Jacobsen, and Fletcher It is only 
because of the paucity of mention of this con 
dition m the roentgenologic hterature that this 
case is being presented 

Oxycephaly is a skull deformity secondary 
to premature synostosis of the cranial sutures 
Normally these sutures are not obhterated 
until the SLXth or seventh decades of hfe 
When this fusion of cranial bones occurs m 
mtra-uterme hfe, or in the first year of post 
fetal hfe, the skull is prevented from growing 
and e-xpandmg m the usual normal manner 
Instead, due to the mherent growth pressure 
of the brain, it e.\pands at the points of least 
resistance (usually the antenor fontanel), and 
gfives nse in time to a skull deformity with 
more or less defimte morphologic character- 
istics 


diverticulous sarcoma 

CONCLUSIONS 

Two cases of sarcoma of the stomach are 
recorded m the hope of stimulating a concerted 
movement toward a registry of cases of this 
type While our mterest is pntnanly diagnos- 
tic, the prognosis of this neoplasm adequately 
treated is defimtely better than that of gastnc 
carcmoma Hence it would appear logical to 
seek an earher and clearer differential diagnosis 


The typical oxycephahc head is abnormally 
high, with a steeply nsmg forehead and a 
blunt, domelike apex at the site of the anterior 
fontanel The globella, supra orbital ridges, 
and frontal ermnences are flattened out There 
IS usually a widemng of the transverse and a 
narrowing of the anteropostenor diameter of 
the skull Exophthalmos is a common feature 
due to a shortenmg of the anteropostenor 
diameter of the orbits This is frequently 
associated with a divergent squint 


between these confusing pictures 


According to Jacobsen, 
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The occipit IS almost flat The forehead is flat or 
may even appear conca\e wth small superciliary 
ndges The temporal regions bulge The orbital 
openings are uide but the cavities are shallow causing 
the eyeballs to protrude The maxfllar> and lygo 
matic bones are poorly developed and the palate is 
highly arched The bod> of the mandible may be 
strongJ> formed but the ascending ramus, neclw and 
condyle are under developed The te*cth are crowded 
because of the narrow palate and mouth breathuig 
usually results from the malformation of the rhino- 
pharynic The acrccssajy nasal sinuses are small or 
absent 
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DAVIS AND KING OXYCEPHALY 


report of case 

W B , colored male, aged 9 years, was 
admitted to John Gaston Hospital on Aug 
20, 1936, wth complaint of a pecuharly shaped 
head since one year of age, and of backwardness 


the occiput and tapenng symmetrically to 
a narrow, pointed chin The unusual height 
of the head and a large dome-hke mound at 
the site of the antenor fontanel are its most 
striking characteristics The glabella, super- 



Fig 1 Frontal and lateral photographs of patient 


at school A "tumor” was first noticed on the 
child’s head when he was one year of age 
This had grown progressively larger and more 
prominent The boy was not as bright as his 
brothers and sisters He has gone to school 
since he tvas si\ years old, and now, at the age 
of mne, he is still m the first grade 

Birth History — Normal, full term, spontane 
ous, no instruments, weight seven pounds, 
si\ ounces, condition good 

Developmental f/;5/ory —Bottle-fed, sat up 
at si\ montlis, stood at eleven months, talked 
at one year, first teetli at four months 

Family History — Mother living and well 
Fatlier dead, of dropsy, at age of 50 Two 
brothers and one sister living and well, all 
normal Family denies venereal history, no 
history of similar cases in fanuly 

Past History — Aleasles at eight years, whoop- 
ing cough at two years 

Physical Kxamination —PaticaX is a fairly 
Well uounslied colored malt, aged 9, height 
52 Vj inches, weight ()0V= pounds, rational, 
CO operative, and friendly He is, as Courbon 
has desenbed a case of his, “calm, docile, 
apathetic, and indifferent ” His response to 
qiie'Stioning is slightly delayed but shows 
elante of tliought His reactions to his sur- 
roundings are not those of a normal boy At 
nine years of age, he is in the first grade at 
school, knows tlie alphabet, and can write his 
mine He talks w itli a nasal tw ang to his \ oice 
He is apparenll) a niouth-breatlier The 
head lb sliiped mueh like an egg, widest at 


cihary arches, and frontal emmences are 
markedly smoothed out The forehead nses 
at an angle of about 45 degrees and slopes 
steeply upward toward the bregma At the 
site of the antenor fontanel is a large bony 
knob about the size of half a golf ball which 
marks the highest pomt of the skull Along the 
course of the metopic, coronal, and sagittal su- 
tures, defimte raised ndges may be felt (Fig 1) 
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MEASUREMENTS OF THE HEAD 

Circumference 63 0 cm 

External auditory meatus to external audi 
tory meatus 
Imon to occipital pomt 
Forehead to occipital point (calipers) 

Inion to occipital pomt (calipers) 

Bipanetal ividth (calipers) 

Bizygomatic width (calipers) 

Basi brcginaticheight (from roentgenograms) 

Basi alveolar length (from roentgenograms) 9 3 cm 
^ ^ Breadth X 100 17 X 100 „„ „ 

length 21 

brachj cephalic or short headed 
Horizontal mdex of normal head is SO 0, above that, is 
in brach>cLphahc or short-headed group 

, . , j Height X 100 IS X 100 „ 

\ crtical index ^ ; — — So 2 — 

length 21 

h> psocephalic or high headed 
\ertteal index of normal head is 70 0. above this is in 
the high headed group 


There is a difinite bilateral, symmetrical 
cxophtlialmos, but no strabismus Extra- 
ocular muscles are normal There is no hnuta- 
tion of the fields of vision Pupils are equal 
and regular and react to light and accommoda 
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OXYCEPHALY 


report of c.\se 

By DAVID BBNKBTT DAVIS. Jf D 
Resident Pediatnaan and J CASH KING, MI) 
Koentgenologist John Gaston Hospital 
Memphis Venn 

Van Graefe. m 1886. first recognized 
^d described this uncommon anomaly of the 
sKuU, much has been wntten concemmg its 
the stnm^oh 7 pressure defect m and many cases have been 

SeSSo£h,lu^"^“v-^^^"N"“'(5)pomtout Noteworthy contnbutions to the 

of tCsto^r^^T of the orifices o^cephaly have been made in 

traS to ^ lesions m con- Gneg, Schuller, Bronfen 

Sction of carcinomas m this 

^ection They furthermore mdicate 
d^ecDonal significance of giant runm m 

&e?? peSistence ff gal 

presence of a recognized <. ” “ sKmi aeionniiy secondan 

mstnn/' ^ j recently reviewed the reported x? P^^^^ture synostosis of the cranial sutures. 

^'^^culous sarcoma of tte N°tm^y these sutures are not obhterated 
wWh a case of his own m seventh decades of hie 

which a diagnosis of ‘ ‘an uiceratmg lesion with 

tamor formatjoa" m.d. from tt 

Sd '■“f “»«»■ ■" ‘li= mddle 

Of tte stomach surrounded by a fiJhn? 

o°“l‘z5? ^ P«»rtet mo”! 

thng of air bubbles at the site of the palpated 

to the filhng defect and evident mtra- 
g^tac protrusion as meager supportive details 
or the chagnosis of this unusual condiDon of 
oiverticulous sarcoma 


recent y^ by Gneg, Schuller, Bronfen 
Drenner, Jacobsen, and Fletcher It is only 
b^ause of the paucity of menbon of this con 
dition in the roentgenologic hterature that this 
case IS being presented 
Oxycephaly is a skull deformity secondaiy 
o prernature synostosis of the cranial sutures. 

/vnrmai/Tr 


CONCLUSIONS 

r- of sarcoma of the stomach are 

corded in the hope of stimulatiag a concerted 
Wn ^ toward a registry of cases of this 
type While our mterest is pnmanly diagnos- 
tic, me prognosis of this neoplasm adequately 
treated is defimtely better than that of^tnc 
carcinoma Hence it would appear logical to 
seek an earher and clearer differential diagnosis 
between these confusing pictures 


REFERENCES 

(1) Deane R A Bnef Consideration of Sarcoma 
of the Stomach Report of a Case of Primary Lympho- 
sarcoma Am Jour Roentgenol and Rad IKer 
1935 34, 755 

(2) DAuNOt, R and Zoeller A Sarcoma of 
the Stomach Am Jour Surg 1930 9 (n s ) 444 

(3) BtLFOtJK D C., and McCann J C. Sarcoma 
of the Stomach Surg , Gynec and Obst 1930 SO, 
OdR 

(41 Kesseer, E Das Magensarkom Fortschr 
a d Geb d ROntgenstrahlen 1934 50, 247 


i^tl the SLXth or seventh decades 
When this fusion of cramal bones occurs m 
mtra-utenne life, or m the first year of post 
fetal life, the skull is prevented from growing 
Md expanding m the usual normal maimer 
Instead, due to the inherent growth pressure 
of the brain, it expands at the points of least 
resistance (usually the antenor fontanel), and 
gives nse m time to a skull deformity with 
more or Jess definite morphologic character 
istics 

The typical oxycephalic head is abnormally 
high, with a steeply nsmg forehead and a 
blunt, domehke apex at the site of the anterior 
fontanel The globella, supra-orbital ndges, 
and frontal emmences are flattened out There 
IS usually a widening of the transverse and a 
^'Arrowing of the anteroposterior diameter of 
me skull Exophthalmos is a common feature 
due to a shortening of the anteropostenor 
ameter of the orbits This is frequently 
associated with a divergent squmt 
According to Jacobsen, 


mav pvoT, “luiost flat The forehead is flat or 

ndees concave, with small superciliary 

opcnin^i Tro regions bulge The orbital 

the oeballs Ij>e cawties are shallow causing 

matic'^^bones arp maxillary and zygo- 

highb arched ThT^f mTiT^ )‘w 
strongly formed hr.f ^ mandible ma> be 

condyle are under u^endmg ramus neck, and 

beca^ The teeth are crowded 

u«ialJ> results from thJ^ mouth breathing 

phaomx The a^ssoA of the rhino- 

absent ^sary nasal sinuses are small or 
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and mastoid sinuses, with impaired 
development or narrowing of these 
sinuses 

(2) Sequelae of increased intracranial pres- 
sure, namdy, 

(a) Deep convolutional digitations m 
aU skull bones 

(b) Extensive thinning of calvarium, 
more marked at points of least resist- 
ance, i e , anterior fontanel 

Dr Francis Murphey, neuro-surgeon m 
attendance, advised right subtemporal decom- 
pression This was done on Aug 27, 1936, 
under ether anesthesia Recovery was un- 
eventful and the patient left the Hospital on 
Sept 6, 1936, in good condition Seen at 
subsequent visits, the patient’s condition is 
satisfactory and presents no sigmficant chmcal 
change although the mother claims that the 
child IS much more alert and active since the 
operation 


CONCLUSIONS 

Stnkmg cases of premature synostosis of 
cranial sutures such as the one herein reported 
are not hkely to go undiagnosed However, 
it would seem probable that many of the milder 
cases are overlooked, especially those develop- 
ing late, in which the deformity is nuld and m 
which a thick head of hau may mask the 
picture Unexplained exophthalmos, with even 
shght skull deformity or divergent squint, 
should be sufficient to excite suspicion and to 
justify obtaining x-ray plates of the skull m 
order to rule out oxycephaly 


LAhllNATED KIDNEY STONES 

By D R HANLEY B S M D Roentgenologist St 
Marj 's Hospital Sirealor Illinois 

After an extensive survey of the entire 
medical literature I have been unable to find 
a single contnbution m respect to lammated 
kidney stones Whetlier or not this is the 
first case reported, is of no great consequence, 
however, such stones constitute a rare finding 
Laminated kidney stones are referred to in 
certam texts, but thev all show cross-sections 
of the stones witli laminations mtemally, none 
showing tlieir true organic nature throughout 
Instead, their true organic matter is over- 
shadowed bj some crystalline substance 
These stones present lamination not only in- 
ternally but extenially as well 
There is no insurmountable difficulty m 
explaining the grow th of such stones when once 
started, but it is more difficult to explain tlieir 
ongm Some are formed around foreign 
bodies, etc , but most calculi, whether found 


m the renal pelvis or m the bladder, are formed 
ongmally m the tubules of the kidney This 
is especially true of unc aad stones, because 
they are the most co mm on and because the 
conditions found m the so-called unc-acid 
infarcts of the kidneys explam their ongm 
fairly well These iffiarcts are found fre- 
quently m the kidneys of children, and produce 
a yellow streakmg of the papilla of the pyra- 
mids and sometimes have actual stony con- 
cretions embedded m ragged cavities near the 
tip This IS due to the abundant excretions 
of unc acid by the cells of the tubules The 
unc aad appears m mmute, round spherohths 
which becomes massed together with an 
albummous matenal, secondanly glumg them 
together, forming the primary concretion 
The apphcation of new layers of crystals to 
the concretion aheady formed is thought to 
occur just as rock candy crystallizes on the 
stnng, but it mvolves the idea of an over- 
saturation of unne with crystaUme substances 
m solution So, if the unne is aad, bone aad 
may crystalhze out, while if it is alkahne, phos- 
phates, ammomo-magnesium phosphates, and 
ammonium urates may appear Somethmg 
may cause the precipitation of those coUoid 
matenals m the unne which tends to hold the 
unc aad in solution, after which it produces 
ammomcal decompositions of the unne, and is 
favorable to the formation of phosphatic 
concretions 


CASE REPORT 

The following data are in detail from the 
patient’s history as taken by the mteme on the 
urological service with an admittmg room 
diagnosis of pyeloliathiasis 

Patient J M J , smgle, white, Amencan 
male, weighing 175 pounds, age 27 years, and a 
machinist by occupation The patient stated 
that he was well and workmg every day imtil 
March, 1932, when he was stneken with a 
sudden pam on thd left side below the nbs 
The pain was knife-like in character and was 
exaggerated greatly when the patient was 
stooping or bending Unable to go to work, 
he went to bed, the following day he seemed 
to be distended and was in more pain The 
family phjsician was called, and he made a 
diagnosis of possible mtestinal obstruction, 
adyismg hospitalizabon This disturbed the 
patient greatly, but he refused to go to the 
hospital He remained m this state for about 
two months, altliough he felt well enough to 
return to work Following a New Year's 
stricken with a severe pam m 
me left upper quadrant and on New Year’s 
Daj' was taken to the hospital by ambulance 

—Cardw vascular, essen- 
Uallj negaUxe, genito-iirimry, no discharge 



492 


RADIOLOGY 



Fig 2 Frontal and lateral roentgenograms 


tion Examination of the fundi reveals only 
shght tortuosity of the vessels and no evidence 
of optic atrophy Ears are normal The 
bndge of the nose is flat and broad, the alae 
nasse fleshy The teeth are carious, uppers 
shghtly crowded but there is no overlappmg 
The palate is high, arched, and the pharynx is 
narrow and small There is no cervical aden- 
opathy Thyroid is not palpable Thorax is 
asthenic, asymmetrical, with a funnel type of 
chest The right sternoclavicular junction is 
marked by a large knob, the size of a small 
walnut, and there is prominent beading of the 
upper five costochondral junctions on the right 
side 

The lungs are clear, the heart is normal 
The rest of the physicrd examination and the 
neurological examination are essentially nor- 
mal 

LABORATORY FINDINGS 

Blood 

Red blood cells 4 490 000 
White blood cells, 4,2TO 
Polymorphonuclears 71 per 
PoljTnorphoauclear eosinophiles 2 per cent 
Polymorphonuclear basophiles 1 per cent 


Lymphocytes 25 per cent 
Monocytes, 1 per cent 
Hemoglobm 14 4 per cent 
Wassermann test, negative 

BLOOD CHEMISTRY 
Cholesterol 153 0 mgm /lOO c c scrum 
Non protem nitrogen 17 mgm /lOO c c serum 
Sugar 84 mgm /lOO c c serum 
Calcium 9 0 mgm /lOO c c serum 
Phosphorus 4 2 mgm /lOO c c scrum 
Unne negative 
Spinal flmd pressure increased 

cell count — 2 — lymphocytes 
Pandy — negative 
Kahn — negative 

\ RAY REPORT (PIG 2) 

(1) Synostosis of all the bones of the cal- 
varium resulting in 

(a) Marked increase in height of skull 
and moderate increase in width 

(b) Extension of middle fossa downward 
and fortvard 

(c) Shortening of anteroposterior diam- 
eter of orbital fossae and increase in 
their angle of dnergence due to pres 
sure from middle and anterior fossa 

(d) Encroachment upon frontal, ethmoid. 
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and weU formed, lending evidence of m^y 
months consumed m their formatio 
appearance of the stones was as shown m 

^TlabmSor^ analysis of the stones proved 
them to consist of unc aad, calaum phos- 
nhate and ammomum urates Each stone 
Lntamed a smgle nucleus which gave a positive 

test for unc acid and \anthm, the laminae gave 

positive calcium tests, while the remamder 

was composed largely of t nn 

As can be noted from the history of tlus pa 

tient, there is nothmg m his mode of 
type of work or rank of society to warrant his 
ha^g lammated kidney stones mstead of the 
ordinary vanety of kidney stones 


With this observation in rmnd, several P ^ 
were attempted with the object of reveahng 
the changes which the upnght position mg 
produce ^ All the attempts failed except one 
that of having the patient stand, strapped to 


A NEW POSITION FOR THE EX- 
AMINATION OF THE LUIVIBOSACRAL 
AREAi 

Bv GAGE CLEMENT M D . Radiologist, St Lute’s 
Hospital, Duluth, Minnesota 

Ordmanly, m the x-ray examnation of the 
lumbosacral area, the patient a^umes a recum- 
bent position on the table Stereo films m 
the anteropostenor position, flat films in ^e 
two three-quarters oblique positions, and a 
flat film m the lateral position are probably 



1 ig 1 Patient in usual recumbent position 

made In none of these positions is there any 
resemblance to tlie position assumed by the 
patient while at work, eitlier sittmg or stand- 
ing This is particularly true in those cases 
of ratlicr obscure or indefinite back pain 
Such recumbent positions do not record the 
relationship which the bony structures assume 
with the patient upnght and possibly lifting 

• Prcseiilcd before the Radiological SocilI> of North 
Anienca at the Twent> second Annual Meeting, at 
Cincinnati, Nov 3l)-Dec 4 1930 



Fig 2 Patient in upnght position with sand bags 
on shoulders 

the table, supporting a 25-pound sand bag on 
each shoulder This is the plan in use to-day 
The techmc is as follows The patient is 
placed m the usual recumbent position on the 
x-ray table His feet are against the foot rest 
The compression band is secured across the 
mddle of the thighs and tightened The tube 
IS placed as nearly as possible over the central 
part of tlie upper pelvis, deterrmned by center- 
ing over the middle of a line drawm from one 
antenor superior iliac spine to the other The 
central beam is directed to it at nght-angles 
The center of the morable gnd is placed in the 
path of the central beam and the cassette is 
placed m the center of the gnd pan In this 
position the first film, a flat anteropostenor 
exposure, is made Without allowing the 
patient to move, the table is now raised to the 
upnght position, the tube is centered exactly 
as b^ore, maintaining the same tube distance 
The gnd and the cassette are again centered 
The sand bags are placed on the patient’s 
shoulders and this is done none too gently He 
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Fig 1 Flat plate with an opaque catheter m 
right ureter Also two large laminated stones m 
the left ladney with several small non lammated 
stones 


venereal infection denied, difficulty m starting 
and stopping the stream, stream startmg m 
jerks with loss of parabohc curve Nocturia 
from two to six times, with a day urmation of 
from five to sl\ times Some hematuria A 
history of cathenzation for retention History 
also shows the usual childhood diseases The 
family history earned no significance m respect 
to this case 

Blood pressure, 152/110, temperature, 99 4 
degrees, pulse, 60, respuation, 20 The 
head, neck, heart, and lungs were found 
essentially negative upon exammabon 

The abdomen reveffied marked tenderness in 
the left upper quadranb There was a palpable 
mass m ttus area which was quite firm and 
adhered fauly well to the contour of the left 
kidney No evidence of ngidity Extremi- 
ties and reflexes were essenb^y negabve 

A blood and urme exaramabon revealed the 
following informabon 


Blood Analysis 
Hemoglobin 85 per cent 
Red blood cells 4 oOO 000 
■UTiite blood cells S 2^ 
Polyinorphonuclears 70 per 

Lyraphocydes (large and small) 
^ 25fper cent 


Unne Analysis 
Straw-colored 
Specific gravity 1 020 
■Utaline 

Few red blood cells 
Albumin 1-f 
Acetone negauve 
Diacetic negative 





Fig 2 Artist’s drawmg of the two large 
laminated kidney stones The upper stone is 
shown m two views while the lower and smaller 
stone shows only the face 


Monocytes 6 per cent 
Cells counted, 100 
Wassermann test negative 


Urea nitrogen 24 75 
Creatuune, 1 83 


Five days after admittance the pabent was 
cystoscoped The nght side showed a normal 
phenosulphonephthalein, with a negative cath- 
enzed unne specimen The left side showed 
no phenosulphonephthalem funebon, there 
was some pus present, epithelial and red blood 
cells The urme was scant, even to the extent 
of only an occasional drop Two cultures 
showed a growth of B coll A No 21 F 
cystoscope was passed, the bladder containing 
15 ounces of muddy unne with numerous 
large shreds The bladder mucosa rev'ealed 
mulbple areas of crusty formabon, marked 
trabeculations with sub acute inflammatory 
infecbon Catheters passed into the nght 
kidney with ease, while on the left side the 
catheter met obstruction at the uretero pelvic 
jimcbon The left ureter was markedly in- 
flamed 

Four days after cystoscopy the pabent 
expired of bronchopneumoma and an impend- 
ing urenua 

Roentgen exammabon following rebograde 
pyelography showed the nght kidney and 
ureter to be withm normal limits The left 
kidney showed dye in bie ureter onlj, which 
was moderately dilated The left kidncv was 
enlarged and showed two large lammated kid- 
ney stones An mtravenous pjelogram re- 
vealed no addibonal mformation 
The stones grossly were hard, fairlj smooth, 
but angular, conforming to or molded to tlie 
cavitj m the renal parenchvma and pelvis 
containing them The stone-s were quite large 
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Fig 5 Slight change m position of fifth lumbar body Separation four displace- 
ment of pubic bones 


manner, less than 15 per cent showed evidence not recommended as a routine procedure but 
of abnormality The procedure descnbed is as a special examination in speaal cases 
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IS encoiiraged to relax, using only such muscles This method is not intended to replace the 
^ are required to mamtain the upnght position usual exammations of the lumbosacral region 
The second exposure is then made This from which a diagnosis of oigamc patholog) is 



Fig 3 Fie 

Figs 3 and 4 Changes m posiUon of fifth lumbar body 5 mm doiraivard dis- 
placement of sacrum 


position requires a httle longer exposure than 
the upnght position does on account of an 
increase in the amount of soft tissue in and 
around the pelvis In both positions, either 
anteropostenor or lateral exposures may be 
made, or both 

111 the use of this techmc four things mimt 
be done dihgently the tube distance must 
constant, the relative positions of the tube, 
natient’s pelvis, and the cassette must be (»n- 
stit the compression band must 
^roelvis, and the patient must cany the 
JJight of the sand bags After 
the^films are viewed side by side or s pe 
posed 


desired It is not intended as an aid in the 
diagnosis of bone and joint disease, but it is 
intended as a functional diagnostic method 
It apphes particularly to some of those patients 
presenting lower back pain in whom roentgeno- 
grams, taken in the ordmary manner, show no 
organic pathology Among the abnormahties 
already found by this method have been sacro- 
ihac subluxations, marked change m the posi- 
tion of the fifth lumbar body, separation of the 
symphysis pubis, compression of tlie inter- 
vertebral disc between the fifth lumbar body 
and the sacrum, and ptosis of one or both 
kidneys Of all the patients examined in this 
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COMMUNICATIONS 

REPORT OF RADIOLOGICAL INTER- 
SOCIETY COMAIITTEE 

REMARKS BY THE EDITOR 
The radiologists of this country no doubt 
will receive ivith the greatest interest and en- 
thusiasm the report of the Radiological Inter- 
Society Committee 

When the different radiological societies 
agreed to co-operate with the Amencan 
College of Radiology m the formation of an 
Inter-Society Committee, they helped to 
create a movement which is of tremendous 
significance to each and every radiologist of 
this country This committee, with its strong 
personnel, will at first make a survey of the 
professional and econormc needs of radiolo- 
gists all over Amenca, and with the aid of 
their competent Executive Secretary, active 
work soon will be under way We can look 
to the future with an optimistic attitude and 
appreciate that organized radiology will now 
be able to function most efficiently 
The report of the Inter-Society Committee, 
here appended, is in itself sufficient justifi- 
cation for its creation and existence The 
members of the Comrmttee certainly have 
undertaken their labors with honest zeal, 
and we wish them to know that we are wilhng 
and ready to serve them in any capacity they 
may wish 

REPORT OF COMMITTEE 

The following is a report of the first meeting 
of the Radiological Inter-Society Committee, 
held at the Palmer House, Chicago, Illinois, 
Feb 14, 15, and IG, 1937 All of the Com- 
mittee were present 

Where there is no uiuty of action there will 
be a pauaty of good results, whetlier the 
objective be the conquenng of a nation or 
the diffusion of ideas For some years the 
radiologists of Amenca have sensed the need 
for unified action in order that the ideals of 
radiology might be realized, and our specialty 
might take its nghtful place among the sub- 
duisions of the practice of medicine 

Actuated oiilj by the realization that 
someone must take the first step, the Chancel- 
lors of the American College of Radiology, 
at their meeting in Februar) , 193G, named a 
e'omimttee of three whieli, it was hoped, would 
be acLX'ptable to all the radiological societies 
ind might thus fairly represent all, or nearly 
all, Vnienean radiologists At its Annual 


Meeting in September, 1936, the Amencan 
Roentgen Ray Society appointed the same 
committee to be its representative, and m 
December, 1936, the Radiological Society of 
North Amenca took a hke action This 
movement having been endorsed in 1934 by 
the Amencan Radium Society, the body of 
Amencan radiologists found itself for the 
first time represented as a umty m its vanous 
national affairs and interests 

In November, 1936, the Juhus Rosenwald 
Fund announced the gift of $100,000 to the 
Amencan Hospital Association to be used in 
the study and furtherance of group hospitah- 
zation plans Since this is a subject in which 
radiologists are keenly interested, the Commit- 
tee at once prepared a letter for transmission 
to the proper committee and the officers of 
the Amencan Hospital Association The Com- 
mittee expressed deep interest in the vanous 
group hospitalization plans and the hvehest 
desire to co-operate with the Amencan Hos- 
pital Association in their formation and de- 
velopment The letter folloivs 

“In order to better co-ordinate the activi- 
ties of the radiological societies of Amenca, 
and to more clearly and authontatively set 
forth the views of Amencan radiologists, the 
national societies named above have consti- 
tuted a joint committee to represent them 
in such matters as may be considered pertment 
to the purjjoses for which the Comrmttee was 
formed 

“This Committee, representing all of the 
national societies of radiologists, and thus 
practically all radiologists of Amenca, notes 
the gift by the Juhus Rosenwald Fund to be 
used for the furtherance and betterment of 
voluntary hospital service plans Like all 
physicians, radiologists are interested in such 
plans, and are anxious to co operate fully in 
their organization and operation It is un- 
doubtedly true that the majonty of Amencan 
families are poorly prepared to meet the 
sudden demands of severe illness, and con- 
structive steps toward enabling such demands 
to be met should be encouraged and supported 
by all phjsiciaiis and by their clientele Not 
onl> as physicians, but as citizens, we ha\e 
the strongest desire to co-operate iii the study 
and furtherance of hospitalization plans, and 
anticipate the day when the hospitalization 
of all those who may come witluii their scope 
shall be under a hospitalization senuce plan, 
and It IS our strongest desire to engage in 
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LIFE INSURANCE AND THE RADIOLOGIST 


A young radiologist recently applied to one 
of the larger insurance companies for a life 
insurance contract mcluding waiver of pre- 
mium disability and accidental death clauses 
The hfe contract indudmg the waiver of pre- 
mium clause was issued without question but 
the apphcant was mfonned that the accidental 
death clause could not be granted because of 
his “Ime of work ” An mvestigation revealed 
that this same company issues life msurance 
contracts, mcludmg waiver of prenuum disa- 
bility, disability mcome and accidental death 
clauses without restnction, to physicians, 
surgeons, and dentists who use \-ray machines 
in their practice One would naturally pre 
sume that this discnmmation against radiolo- 
gists was based on experience data to justify 
it When information concemmg their ex- 
perience with radiologists as insurance nsLs 
was requested it was admitted that there 
was not sufficient volume and the matter would 
be too heterogeneous to withstand analytical 
criticism Information concerning the under- 
ivnting practice of slx other large insurance 
compames revealed that with one exception 
all granted hfe msurance contracts mcludmg 
waiver of prenuum and accidental death 
clauses at standard rates to physiaans and 
surgeons using x-rays mcidentally m theu 
practice All of these companies consider 
the radiologist a standard nsk for straight 
hfe insurance but only three allow the radiolo- 
gist a waiver of premium clause at standard 
rates Two compames wiU not allow a waiver 
of premium clause for the radiologist and 
another company charges a radiologist double 
the rate for this feature In regard to the 
accidental death clause, three companies pro- 
vide it at standard rates for a radiologist, one 
charges double the rate, another charges one 
and one-half tunes the standard rate, and a 
thud ivTll not allou this feature Since one 
of the standard insurance handbooks lists 
6S hfe msurance companies in this countrj, 
the above practices cannot be considered a 
fair average of the entue group Thej do 
indicate, houever, that as far as seien of the 


largest companies are concerned, there is no 
consistent practice reg^ding the granting of 
waiver of prenuum and accidental death 
clauses to radiologists It is doubtful if the 
expenence of the companies represented can 
be so_vanable since the nsk is relatnely the 
same dor each one It is evident that most 
compames consider their expenence tables 
confidential smce no definite information con 
cemmg them could be secured One of the 
largest companies stated that it had no ex 
penence on physicians and radiologists using 
x-ray and radium and as stated above, one 
company at least was frank enough to admit 
that its statistics were msufficient and too 
heterogeneous to withstand analytical cnticisra 
Most hfe msurance companies now have dis- 
contmued wntmg disability mcome clauses 
One company that still continues to do =0 
will not grant this to a radiologist because of 
an unfavorable past expenence It is interest 
mg to note m this regard, however, that two 
large compames speciahzmg in health and 
accident insurance wnte disabihty mcome 
contracts for radiologists at standard rates, 
from which one infers that their expienence 
with their nsk has not been unusual 

There are some of us who believe that the 
specialist in radiology, who is trained in the use 
and care of his equipment, is a much better life 
msurance nsk than the physician or surgeon 
who owns an x-ray machine and all too fre 
quently uses it with only a superficial knowl 
edge of Its potentiahties I have reason to 
beheve that this opinion is also shared by at 
least one medical advisor who has taken the 
trouble to study the radiologist as an insur- 
ance risk, and this is reflected m the rate 
schedule of that company On behalf of the 
younger generation of radiologists for whom 
life msurance is an miportant asset, I bespeak 
a fair consideration of their nsk bv insurance 
undenvnters, particularly on the part of large 
companies that should be in a position to 
compile accurate expenence tables coiicenimg 
the situation 

Jonx D Chip, M D 
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hereby approved by the Board of Trustees 
of the Ainencan Hospital Association 

“1 The radiological service of the hospital 
shall be maintained pnmanly for the benefit 
of the sick 

"2 Every hospital radiological department 
should be under the direction of a competent 
radiologist, preferably a diplomate of the 
American Bosu’d of Radiology * If, because 
of size or isolation, such arrangement be not 
feasible, some member of the general medical 
staff trained in radiology should be in charge 
and a consultation ser\nce arranged with a 
nearby radiologist 

‘ i The radiologist is entitled to recognition 
as a professional member of the medical staff 
and as head of a hospital department 

“4 The presenation of the unity of the hos- 
pital and its component departments and activi- 
ties IS an essential administrative principle 
This principle can be maintained ivithoiit any 
infringement on professional rights or profes- 
sional dignity 

"5 Inasmuch as no one basis of financial 
arrangement between a hospital and its radi- 
ologist would seem to be applicable or suitable 
111 all instances, that basis should be followed 
which w'ould best meet the local situation 
This may be on the basis of salary, commis- 
sion, or privilege rental, but in no instance 
should either the hospital or the radiologist 
exploit the other or the patient 

1) When an arrangement is effected whereby 
the radiologist of the hospital pays a rental 
for space and sennce, cares for non-pay pa- 
tients and 111 return retains all private fees 
collected, such contract should clearly cover 
the matter of depreciation of equipment, re- 
plactnieiits and additions, should protect the 
radiologist against excessive non-pay work 
and should take into consideration the ‘good 
will by xirtue of which a large propiortion of 
the paving clientele is attracted 

7 llie \mtncaii Hospital Association 
views with disapproval the proposal that the 
actual cost of films and associated overhead 
be separated from the professional charges of 
the radiologist or that the responsibilitv for 
this department lx divorced from the hospital 
While in inanv instanees this would be a finan 
eial relief to the hospitals, it would probablv 
result in freejuent omission of the radiological 
eonsnltanon with a specialist in radiologv, 

' (In CaiuiU till-. wouUl teail Vinernan Board of 
U ulu)iy„\ or an iquiealiiu I)0<1> ) 


would mean less efficient radiological service 
with potential legal complications, and would 
tend to create difficulties with national and 
other organizations requinng supervision of 
the radiological work by a competent radiolo- 
gist ” 

This Committee is happy to announce the 
engagement of Mr Mac F Cahal, of Wichita, 
Kansas, Executive Secretary of Sedgwick 
County Medical Soaety, as Executive Secre- 
tary Mr Cahal is a splendid type for the 
task which the Committee anticipates and 
has had several years of expenence m this 
sort of work, havmg been for the past five 
years Executive Secretary* to a large county 
medical association Mr Cahal will represent 
the interests of radiologists and of radiology 
at all times and m any place where his presence 
may be required The (Committee considers 
this an enormous stnde toward its ultimate 
goal and hopes and confidently expects the 
financial support of the various radiological 
societies 


ANNOUNCEMENTS 

THE NEXT ANNUAL MEETING OF THE 
RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 

Sept 13-17, 1937, there will be held in Chi- 
cago, at the Palmer House, the Fifth Inter- 
national Congress of Radiology, and the first 
to be held outside of Europe The Radiologi- 
cal Society of North America wdl hold its 
Annual Meeting dunng the same week as the 
Congress, and at the same place 
The evening programs will be assigned to the 
national radiological organizations of North 
America Ivlonday ev'emng w ill be given to the 
Araencan College of Radiology Their pro- 
gram will uiclude the convocation and dinner, 
the nitematioiial conference, etc This regular 
College function will start promptly at six 
o clock and w ill be completed in time for the 
opening of the Congre-ss at 8 30 on the same 
evening Tuesday evening will be given to the 
American Radium Society Their program 
will include the Jaiieway Lecture, dinner to 
loreign guests, special entertainment features. 
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fnendly discussion with your committee con- 
cerning the exclusion of medical services and 
especially radiological practice from group 
hospitalization plans and contracts 

“Simply stated, the questions which con- 
cern us most deeply are these Shall radiology 
be included in voluntary hospital msurance 
plans’ If this question is answered in the 
affirmative, then shall it be included as (a) 
a hospital service, or (b) as a medical service 
so closely alhed to hospital service as to be 
inseparable in practice, but to be paid for by 
indemnification’ If it can be estabhshed 
that hospital msurance plans are not feasible 
without the inclusion of radiology, then the 
answer to our first question must be in the 
affirmative and we must pass at once to the 
second question and bend aU our efforts toward 
its satisfactoiy solution 

“But can it be so established’ It is essen- 
tial that x-ray services be provided as part 
of hospital service, and will it be possible to 
devise satisfactory and workable plans for 
their inclusion’ To these questions we are 
constrained to answer ‘No ’ No one disputes 
the thesis that radiology is a medical specialty, 
that it IS a department of the practice of 
medicine, and that its practitioners are and 
must be physicians This being true, then 


namely, the Baylor (Dallas, Tex ) and Wash 
ington, D C , plans, do not include and never 
have included x-ray services’ The Memphis 
(Tenn ) plan has lately discontinued its x rav 
benefits The Alameda County (Cal) plan 
furnishes x-ray and clinical pathology as a 
medical service, but does so by indemnif}ing 
its subscnbers for the amounts expended b) 
them The Intercoast Soaety (California) 
has a hke provision It would seem, therefore, 
that it IS possible to operate these plans without 
the inclusion of these medical services 
“May we not ask you, then, to consider 
carefully and to consult further with us, before 
making any recommendations which may 
not only destroy a medical specialty, but may 
lead to a lowermg of hospital standards, to a 
lessemng of the value of the service received 
by patients, and may even result in placing 
numerous hospitals m the unenviable position 
of violating the several Medical Practice Acts 
“We will welcome inquiry or further dis 
cussion, and beg the privilege of bnngmg )ou 
the opinions, reactions, and joint expenence 
of the radiologists of this country 
Sincerely yours, 

(Signed) Arthur C Christie, M D 
Edward H Skinner, M D 
Lowell S Coin, M D ” 


it IS not difficult to see that if x-ray services 
are included m a hospital insurance plan, 
surgical, obstetncal, and urological service 
could be included with equal propnety When 
such services are included, we will have taken 
irrevocable steps toward the complete sociah- 
zation of both mediane and hospitahzation, 
and compulsory health insurance will be upon 
us 

“To argue (as has been done) that only the 
so-called ‘technical services will be included. 


IS to state a thesis incapable of being success- 
fully defended No professional procedure 
can be divided mto parts without the fatal 


wounding of that professional procedure No 
one conversant vvnth the problem can have 
any doubt but that such separation will re- 
sult m two things the nun of a medical 
specialty, and mcreasmgly poor practice within 
hospitals Examples and arguments can be 
drawn at great length but are not necessary 
here We will be glad to amplify any of these 
pomts to any degree if you deem it advisable 
“May we caU your attention to the fact, 
known to you, of course, that the o es an 
most successful of the plans now m operation. 


Its letter was courteously received and a 
conference with representatives of the Amencaii 
Hospital Association was arranged in Chicago, 
at which conference the Committee was able 
to exchange views and to present the view 
point and ideals of radiologists It is needless 
to say that bad the Committee been unable 
to present itself as representative of all of the 
Amencan societies and hence of all Araencan 
radiologists, its efforts must have been much 
less effective 

Meeting vvath a larger group from the 
Amencan Hospital Association an agreement 
as to the pnnciples governing the relationship 
of hospitals and radiologist was reached This 
agreement, which is a most happy^ solution to 
certain very veung problems, states 

In v'lew of the current discussions con- 
cenimg the relationship of radiologists to 
hospitals and because oi the desirability ol 
protecting the public, of maintaining radio 
logical semces of high efficiency , and of safe- 
guarding the hospitals, the hospital radiolo 
gist and the interests of the non-hospital 
radiologist, the following basic pniiciples are 
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■will not conflict mth other activities of the 
Congress, namely, eight to nine m the morning 
Each of the courses -will be given m Enghsh 
and -will be open to bet-ween fifty and one 
hundred members of the Congress who will 
register specifically for any one course Those 
who have already made apphcation for mem- 
bership m the Congress may register for one 
of the courses by wntmg to the General Secre- 
tary, 2561 N Clark Street, Chicago, Ilhnois 
Applicants for membership m the Congress 
hereafter may register when they submit 
then apphcations Registrations for the courses 
will be accepted in the order of their receipt 
at the Chicago office 

AH courses will be given without extra 
charge to members of the Congress who regis- 
ter for them m the manner mdicated above 
It IS desired that registration be made at as 
early a date as possible 


THE AAIERICAN RADIUM SOCIETY 

The American Radium Society will hold its 
twenty-second annual meeting at the Chelsea 
Hotel, Atlantic City, N J , on Monday and 
Tuesday, June 7 and S, 1937 Dr Zoe Alhson 
Johnston, of Pittsburgh, Pa , is the President 
The Program Committee announce the fol- 
lowing papers 

The Place of Irradiation in the Treat- 
ment OF CjVrcinoma of the Uterine Corpos 
By Louis E Phaneuf, M D , of Boston 
The Selection of Forji of Treatment in 
Uterine Myomas By Henry Sctoutz, 
M D , of Chicago 

Palliative Tre\tment of Gynecologic 
C iiNCER By Frank R Smith, Jil D , of New 
York City 

Intestinal Injuries Complicating Radio- 
TiiERipi OF Uterine C incur By James 
A Corscaden, M D , H H Kasabach 
D , and IiIaurice Lenz, M D , of New York 
City 

Review of the C ises of C \ncer of the 
Urethri and Vulva By Ledi J Stacy, 
M D , of White Plains, N Y 

SOML OUSURVATIONS ON TUF RESULTS OF THE 
TrL ITMl NT OF BrLAST C IRCINOMA B> Eu- 
glm P Pendergriss, M D , and Philip J 
llODi-s, M D , of Philadelphia 

lill iKEITMl NT OF BHCIST ClNCFK By 


James G Spaceman, M D , of Wfimington, 
Del 

Artificial Menopause in Carcinoma of 
THE Breast By Grantley W Ta'ylor, 
M D , of Boston 

Comments upon the Use of Radium and 
X-RAY IN Prostatic Malignancies and Hy- 
pertrophy By Curtis F Burnam, M D , of 
Baltimore, Md 

Cancer of the Thyroid in Children By 
Hugh F Hare, M D , of Boston 

Correlation of X-ray and Gamma-ray 
Dosage through Ionization By L Mari- 
NELLi, MjI , of New York City 

Methods of Appl'ying Radium Element in 
THE Form of Needles and Tubes By 
George C Wilkins, M D , of Manchester, 
N H 

A Dose Chart for Interstitial Radium 
Element Needles By Lawrence Pomeroy, 
M D , of Cleveland, O 
Protective Shields in Radiation Therapy 
of Intra-oral Cancer By Andrew Acker- 
man, D D S , of New York City 
Organization of Tumor Clinic in Gen- 
eral Hospital with Small Supply of Radium 
B y James S Gallo, M D , of Paterson, N J 
Melanoma-types Pathology and Man- 
agement By George T Pack, M D , and 
Frank E Adair, M D , of New York City 
Treatment of Epitheliomas of the Naso- 
labial Fold By Or'ville Mel and, M D , of 
Los Angeles, Calif 

Radium Therapy of Vernal Conjunctivi- 
tis By H H Bowing, M D , and R E 
Fricke, M D , of Rochester, !Mmn 
Cancer of the Eyelids By G Allen 
Robinson, M D , of New York City 
Radium in the Treatment of Cancer of 
Female Urethra By Ira I Kaplan, M D , 
New York City 

Therapeutic Uses of Oestrin By 
Charles F Geschickter, M D , Balbmore, 
Md 

The annual banquet will be held on Monday 
night, June 7. at the Hotel Chelsea The 
President, Dr Zoe Alhson Johnston, will give a 
talk upon Madame Cune IMrs Edith H 
Quimby, AI A. , Alemonal Hospital, New York 
City, will discuss Radiological Physics 

The Program Committee 
E H Skinner, M D , Chairman 
Haves E J^Iartin, M D 
Lyell C Kinney, MD 
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etc Wednesday evening will be given to the 
Amencan Roentgen Ray Society Their pro- 
gram will include the Caldwell Lecture, ban- 
quet, entertainment features, etc Thursday 
evening will be given to the Radiological So- 
ciety of North America Their program will 
mclude the Carman Lecture, banquet, speaal 
entertainment features, etc 
In this way, the not inconsiderable advan- 
tages of participating m an International Con- 
gress will be easily available to all radiologists 
resident in the Umted States, Canada, and 
Mexico 


Holines will be assisted by hw associates. 
Dr Aubrey 0 Hampton, Dr Richard SchatzL, 
and Dr Richard Dresser 

RADIATION THERAPY IN GYNECOLOGY 

-Dr James Hey man, Chief of the Depart 
ment of Gynecology, Radiumhemniet, Stock- 
holm, Sweden 

THE FUNDAMENTALS OF ROENTGEN AND RADIUM 

therapy 

Prof Dr Hermann HoUhusen, Professor m 
the Umversity, Chief of the Radiological 
Service, St George Hospital, Hamburg, Ger- 
many 


EXCEPTIONAL EDUCATIONAL OPPOR- 
TUNITIES AT THE FIFTH INTER- 
NATIONAL CONGRESS OF RADIOLOGY^ 

(At the request of A C Christie, M D , of 
Washmgton, D C , President of the Congress, 
this announcement is repeated, with certam 
additions — The Editor ) 

An unusual opportumty will be offered at 
the Fifth International Congress of Radiology, 
Sept 13 to 17, 1937, Palmer House, Chicago, 
Ilhnois, for instruction m certain selected 
fields of radiology The courses to be offered 
are as follows 

roentgen therapy in cancer 

Dr Heart Coutard, Chief of Roentgen Ther- 
apy Service m the Radium Institute, Pans, 
France 


ROENTGEN DIAGNOSIS IN GASTRO-ENTEROLOGY 

Dr B R Kirkltn, Professor of Radi 
ology, Umversity of Minnesota, Graduate 
School of Medicme, Chief of the Department 
of Radiology, Mayo Chnic, Rochester, Mn 
nesota 

Dr Kjrklm will be assisted m this course by 
other radiologists who are outstandmg in this 
special field 

SPECIAL problems OF RADIATION THERAPY 
RELATING PARTICULARLY TO TREATMENT OF 
CANCER OF THE CERVIX AND CANCER OF THE 
BREAST 

This course is directed especially to the needs 
of the speciahst m radiology and wiU be found 
of particular mterest to radiologists located 
m the smaller centers of population 
Dr Edwin A Merritt, Chmeal Professor 
of Radiology, Georgetown University Medical 
School, Chief Radiologist, Warwick Memorial 
Chmc and Garfield Memonal Hospital, Wash- 
mgton, D C 


PROBLEMS IN ROENTGENOLOGICAL DIAGNOSIS 


This is an advanced course for expenenced 
radiologists which wiU deal with diflBcult prob- 
lems of diagnosis selected from the vast ma- 
tenal available at the Massachusetts General 
Hospital 

Dr George W Holmes, Chmeal Professor 
of Roentgenology, Harvard University hledi- 
cal School, Director of Radiological Depart- 
ment, Massachusetts General Hospital, Bos- 
ton, Massachusetts 


lAttention is directed to the addition of the eourse 
by Dr Herman smee the announcement of these 
courses m the March number of Radiologi 


THE DIAGNOSIS OF BRAIN LESIONS 

Dr Merrill C Sosman, Assistant Professor 
of Roentgenology, Harvard University Medi- 
cal School, Chief of Radiological Service, 
Peter Bent Bngham Hospital, Boston, Massa- 
chusetts 

ELEMENTARY PHYSICS OF RADIATION 

Dr James L Weallieraox, Philadelphia 
General Hospital, Philadelphia, Pennsylvania 

Each of the above courses will occupy four 
hours, that is, one hour on each day of the 
Congress, September li to 17, inclusive. 
The courses will be given at an hour when they 
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will not conflict with other activities of the 
Congress, namely, eight to nine m the morning 
Each of the courses will be given m Enghsh 
and will be open to between fifty and one 
hundred members of the Congress who will 
register specifically for any one course Those 
who have already made apphcation for mem- 
bership in the Congress may register for one 
of the courses by wntmg to the General Secre- 
tary, 2561 N Clark Street, Chicago, Ilhnois 
Apphcants for membership in the Congress 
hereafter may register when they submit 
then apphcations Registrations for the courses 
will be accepted in the order of then receipt 
at the Chicago office 

All courses will be given without ei^tra 
charge to members of the Congress who regis- 
ter for them m the manner indicated above 
It IS desned that registration be made at as 
early a date as possible 


THE AMERICAN RADIUiM SOCIETY 

The Amencan Radium Society will hold its 
twenty-second annual meeting at the Chelsea 
Hotel, Atlantic City, N J , on Monday and 
Tuesday, June 7 and 8, 1937 Dr Zoe Allison 
Johnston, of Pittsburgh, Pa , is the President 
The Program Committee announce the fol- 
lowing papers 

The Puvce of Irr,-idiation in the Treat- 
ment OF CiVRCINOMA OF THE UTERINE CORPUS 

By Louis E Phaneuf, M D , of Boston 
The Selection of Forji of Treatment in 
Uterine Myomas By Henry Schmitz, 
D , of Chicago 

Palllitive Treitment of Gynecologic 
Cancer By Fr^ink R Smith, D , of New 
York City 

Intestinal Injuries Complicating Radio- 
therjVpy of Uterine C.vncer By James 
A Corscaden, M D , H H ICisabach 
III D , and M \urice Lenz, M D , of New York 
City 

Review of tiil Cases of Cancer of the 
UrethriV and Vulva By Ltd a J Stacy, 
M D , of White Plains, N Y 
Some Ouservations on the Results of the 
TrL VTMI NT of BRL \bT C ARCINOM A By Eu- 
Gi NL P Pendergrass, M D , and Philip J 
Hodi s, M D , of Philadelphia 

lUL Ikfatmfnt of Breast Cancfr By 


Tames G Spackjlan, M D , of Wdmington, 
Del 

Artificial Menopause in Carcinoma of 
THE Breast By Grantley W Taylor, 
M D , of Boston 

Comments upon the Use op Radium and 
X-RAY IN Prostatic Malignancies and Hy- 
pertrophy By Curtis F Burnam, M D , of 
Baltimore, Md 

Cancer of the Thyroid in Children By 
Hugh F Hare, M D , of Boston 
Correlation of X-ray and Gamma-ray 
Dosage through Ionization By L Mari- 
nelli, M a , of New York City 

Methods of Applying Radium Element in 
THE Form of Needles and Tubes By 
George C Wilkins, M D , of Manchester, 
N H 

A Dose Chart for Interstitial Radium 
Element Needles By Lawrence Pomeroy, 
M D , of Cleveland, O 

Protective Shields in Radiation Therapy 
OF INTRA'ORAL CaNCER. By ANDREW AcKER- 
MAN, D D S , of New York City 

Organization of Tumor Clinic in Gen- 
eral Hospital with Small Supply of Radium 
B y James S Gallo, M D , of Paterson, N J 
jVIelanoma-types Pathology and Man- 
agement By George T Pack, M D , and 
Frank E Adair, M D , of New York City 
Treatment of Epitheliomas of the Naso- 
labial Fold By Orville Meland, M D , of 
Los Angeles, Calif 

Radium Therapy of Vernal Conjunctivi- 
tis By H H Bowing, M D , and R E 
Fricke, M D , of Rochester, Minn 
Cancer of the Eyelids By G Allen 
Robinson, M D , of New York City 
Radium in the Treatment of Cancer of 
Fejiale Urethr.^ By Ira I Kaplan, M D , 
New York City 

Therapeutic Uses of Oestrin By 
Charles F Geschickter, M D , Baltimore. 
Md 

The annual banquet will be held on Monday 
night, June 7, at the Hotel Chelsea The 
President, Dr Zoe Alhson Johnston, will give a 
talk upon Madame Cune Mrs Edith H 
Quiraby, M A , Memonal Hospital, New York 
City, will discuss Radiological Physics 

The Program CoiniiTTEB 
-E H Skinner, M D , Chairman 
H lYES E Martin, M D 
Li^ll C Kinney, M D 
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IN MEMORIAM 

AUGUSTUS WARREN CRANE 
1S68-1937 

•diology has suffered another great loss 
;irane has gone to his reward And surely 
; must be the eternal recompense for a 
)f such outstanding service to his fellow- 
Few men in radiologfy have so impor- 
ly and favorably influenced a specialty 
ed to the international distinction he won 
IS professional endeavor, Dr Crane won a 
e m the highest esteem of his fellow- 
ens for the personal charactenstics which 
le him an extraordinary and kindly figure in 
lome community, and which endeared him 
lOut exception to all with whom he came 
Diitact 

Ithough he had already made a promising 
t m the general and laboratoiy practice of 
liciiie, having published several researches 
ting to the physiology of the blood, the 
hcation of Roentgen’s discovery so fasci- 
id young Crane that he devoted himself with 
ilarly zeal to the study of the roentgen rays, 
T production, control, and application to 
science of medical diagnosis and therapy 
Vithin three months of Roentgen’s first 
ihcation Dr Crane had installed his first 
ly machine — a 12-inch coil operated by a 
nemade battery and mechanical break 
arch, 1897) His studies on the matter of 
ermpters, which, before the day of the 
errupterless machine invented by H C 
Dok, by their eccentncities rivaled the gas 
ay tube in the botheration thev caused the 
liologist, w'ere crystallized in a lecture at the 
iiversity of Ivlichigan in ^March, 1901, 
«uibing a method of operating a coil from an 
eniating circuit by means of an electrolytic 
crrupter This lecture led to the general 
2 of tlie Wehnelt interrupter for running 
■ay coils on alteniating current 
Dr Crane's earliest and perhaps most no- 
Dlccontnbution to the literature of radiology 
IS a paper, illustrated by x-ray plates, read 
fore the Kalamazoo Academy of ^ledicine on 
pt 27, 180S, entitled The Roentgen Raj m 
iseascs of the Lungs ” Under the title 
ikitbcopY of the Respirator) Organs,” this 
per was published lu the Plnladclplua 
edieal Journal” of March, 1S99 It was 
eeised so fa\orabl) in England that seeeral 
edieal authors lucorpor Ued large parts of it in 


Enghsh text-books It was real pioneer work, 
not sufficiently appreaated by many Amencan 
workers This essay was repnnted m the 
“Amencan Journal of Roentgenology,” 1916, 
Vol 3, new senes, p 419, for the benefit of 
students of roentgenology who had not kmown 
of Dr Crane’s valnable early contnbution 
Readers of this page not famihar with this 
early pioneenng of Dr Crane wall find it 
instructive to review what was so early accom- 
phshed by one man through the sheer force of 
his own initiative and his bnlliant intellect 
In this paper Crane really anticipated most of 
the radiological developments in the study of 
the chest dunng the next two decades 

In gastro-intestinal work Crane ments a 
pioneer’s acclaim His first plates of the 
stomach and colon were made on Dec S, 
1905 In March of the following year he read 
a paper, illustrated with numerous plates, on 
“The Position and Shape of the Stomach and 
Intestines dunng Life ” In June, 1907, there 
followed a paper on "Gastroptosis,” and on 
Dec 10, 1907, a paper on “Gastnc Ulcer ” 
This was also the title of his first paper before 
the Amencan Roentgen Ray Society, in 1908 
The following year he read before the Amencan 
Medical Association on “X-ray Evidence in 
Gastnc Cancer ” 

Dr Crane’s early traimng and interest m the 
study of the blood was continued in a paper 
read in 1907 on “Specific Immunity of X-ray 
Therapeutics,” which called attention to the 
effect of the x-ray m producing an immunity 
parallel to that produced by vaccines 

In 1915 Dr Crane read a paper before the 
Amencan Medical Association entitled “Roent- 
genocardiograms,” the term “roentgenocardio- 
gram” being coined by Dr Crane to conform 
with the term * electrocardiogram ” This 
paper was pioneer work in a hue of investiga- 
tion now being brought to the fore under the 
name of “rocntgenkymography ” 

Augustus Warren Crane was bom in Adnan, 
Miclugan, on Nov 13, ISCS, the son of Nathan 
Seeley and Julia Etta Chaffee Crane After 
attending the Adnan High School and the 
hterary department of the University of 
Michigan, he graduated from the medical 
department in 1S94 as valedictonan of his 
class He immediately aftemard estabhshed 
himself in Kalamazoo, ^Michigan, m the general 
practice of medicine and surgeiy Early 
laboratory work, and m 
ISJo he was appointed city bactenologist, the 
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first 111 tile Stutc of Alicliigau PIis early 
medical papers before the Kalamazoo Academy 
of Medicine dealt with laboratory methods of 
diagnosis, pathology, and especially inth 
vanous phases of blood examinations In 
1S9S he made an effort to discover the biologi- 
cal meaning of the different blood cells by a 
study of the blood of mammals, reptiles, fishes, 
birds, worms, crustaceans, and insects, ni the 
course of winch he visited many scientific 
museums for the procurement of blood speci- 
mens These researches were presented in a 
paper before the iMiclngan State Medical 
Society under the title, “Alissnig Links in the 
Clinical Examination of the Blood '' 

Until 190G Dr Crane earned on a large 
general practice and did considerable surgery, 
while continuing Ins radiological pioucenng, 
but after that date he coiifnied his practice to 
internal medicine, and after 1915 Ins work 
was restneted to diagnosis and consultation 
practice, in which roentgenology became his 
chief interest 

Crane maintained that the correlation of 
clinical data with tJie roentgen findings is the 
legitimate province of the dnucal roentgenolo- 
gist, and constitutes the mam reason for the 
medical education of the roentgenologist 
This is the reason, he raaintained, why roent- 
genology IS entitled to the recognition of a full 
professorship co equal to the chair of medicine 
or surgery, why entitled to a separate section 
111 the i^encan Medical Association, why 
its worthy followers should be invested with all 
the pnvileges of professional consultation with- 
out discrimination from other specialbes 
Crane insisted that such a practice, while 
exclusively diagnostic except for roentgen 
therapy, is not exclusively roentgenological 
He called it chnical roentgenology 


1921 for Ins achievements m the science of 
radiology, recipient of the honorary degree of 
Master of Arts from his alma mater in 1932 
At the time of his honorary degree from the 
University of IvLclugan, attention was called 
to the studied care which marked the wntten 
contributions of this pioneer invesbgator 
Gifted with a facility of speech that is rarely 
the lot even of those whose vocabon is to speak 
from the pnbhc platform, he was always able 
to interest and hold the attention of an audi 
cnce Possessed of a saenbfic imaginabon and 
a mastery m the use of metaphor, he was able 
to add interest to any subject on which he 
essayed to wnte His papers were character- 
ized by simplicity and dearness as well as by 
harmony m Ins choice of words A IVbchigan 
editor recorded that as a phrase arbst he was 
able to give pen to such expressions (refemng 
to that part of the anatomy immediately 
above the diaphragm) as the “costal grill,” 
“the tJioracic cage,” “the chest — that one 
cavity of the body ready-made for roentgen 
examinabon " He wrote of one radiologist 
as having “spent the best years of ins life on a 
medical frontier ” He wrote of roentgenology 
“The discovery was unexampled m dramabc 
surpnse and promise ” “The miracle of 
shadows cast by invisible hght gave increasing 
jxiwer and precision to diagnosis ” “It is 
the part of the pioneer to brave dangers and 
hardships In this far region of the spectrum 
were lurking unknown dangers, unseen, insidi- 
ous, deadly ” 

One of Ills latest contnbubons, “The Re- 
search Trail of the X-ray," presented at the 
Amencan Congress of Radiology at Chicago 
in 1933, revealed the breadth of his invesbga- 
bons This paper is a classic m radiological 
and scientific hterature, and should be beasured 


And so he may be considered to represent the 
ideal m a roentgenological speciahst, a physi- 
cian who all along maintained his standing and 
efficiency as a chnical diagnosbcian and pracb- 
boner of therapeutic radiology while developing 


supenor skill m the appheabon of the roentgen 
rays to medical problems 

Many honors have fallen to Dr Crane 
Early in his career he was made a member of the 
Bntish Roentgen Society, 1899, president of 
the Amencan Roentgen Ray Society m 1916 
CaldweU Lecturer m 1932, acbng editor of 
the “Amencan Journal of Roentgenology m 
1917-1918, recipient of the gold medal of th 
Radiological Soaety of North Amenca m 


by all whose interests center m radiology 
Dr Crane’s home life was a happy one 
His wife was a disbngmshed mmister of the 
Gospel and an important figure in state and 
nabonal hfe She preceded him in death by 
nearly two years Sumvmg are two children, 
a daughter hving at home, and a son, Warren 
Bartlett Crane, who wiU shortly graduate in 
medicine from the Umversity of Chicago 
Death came to Dr Crane suddenly on the 
mommg of Feb 20, 1937, at the age of 68 * 
James T Case, M D 

• The wnter has borrowed freely from others in pre- 
paring this notice. — J T C 
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ABSCESS (PULMONARY) 

The Treatment of Large Pulmonary Abscesses 
Clarence E Bird Jour Am Aled Assn Oct 17, 
1930, 107, 128S-1292 

In his senes 65 7 per cent could not be ascnbed to 
anythmg more defimte than a cold, influenza, or 
‘ pneumoma ’’ Of the others 28 6 per cent followed 
operations, infected traumatic wounds, or otlier extra- 
pulmonary infections 

The author stresses some 14 points that he considers 
to be of the greatest importance m relation to the surgi- 
cal treatment of pulmonary abscess Emphasis is 
placed on long contmued dependent drainage, under 
hospital care, until the cavity of the abscess is entirely 
obliterated 

CnARtEs G Sutherland, hi B (Tor ) 


ACTINOMYCOSIS 

Roentgen Therapy of Actinomycosis J Martm- 
Crespo Strahlentherapie, 1936, 56, 650 

In the author's opmion roentgen therapy is the 
method of choice in actinomycosis involving the face. 
He does not consider the internal administration of 
iodine as an essential part of the treatment Technic 
H V L cu 0 98 mm , two convergent fields directed to 
the lesion 330 r each This may be repeated if neces 
sary after three weeks While good results were ob- 
tamed m the majority of the cases, the lock jaw in pa- 
tients with processes of long standing was improved 
very little Surgery should be limited to the draining 
of pus 

Ernst A Poule M D , Ph D 


ANIMAL EXPERIMENTATION 

Histological Studies of the Spleen m Rats Following 
Exposure to Graded Doses of Roentgen Rays E A 
Pohlc and C H Bunting Strahlentherapie 1936 57, 
121 

The authors exposed the spleens of 181 rats to x ra>s 
(100 k-x , 20 mm A1 X efi ■= 0 34 \ ) The doses 
varie-d from 5 to 5,000 r (measured m air) at lutervals of 
from 0 minutes to 30 days The anunals were killed 
and the spleens prepared for histologic examination 
The clnef cffe'cts of roentgen ra>s upon the spleen were 
noted in the fixed and circulating blood cells in the or 
gan, the 1> mphocytes appeared to be the most suscep 
tiblc. An> nica-surable dose of roentgen ra>s le from 
5 r up produced injuries which are demonstrable mi 
croscopicallj The earliest interval in which de-cisi\e 
lesions were found was 30 minutes The histologic 
cluinges are well marked thre-c hours after exposure 
Thej are more marked at six hours and at 12 hours 
lilllc evidence of injurj is noted \t the 24 hour in 
terval practicallj all cell detritus has be-en removed 


from the Malpighian corpuscles Spleens of animals 
treated with 100 r appear entirely normal when ex- 
aramed at 14- and 30-day mtervals after the exposure 
With doses of 1 000 r, 2 500 r, and 5,000 r, recoverj 
of the Malpighian corpuscles appears complete in three 
days In only one spleen (1,000 r) was fibrosis noted at 
the 30-day interval No statement can be made as to 
late mjunes, since the longest mterval between exposure 
and microscopic study was 30 days 

Ernst A Pohle, M D , Ph D 


The Radiosensitivnty of the Cells of the Mammary 
Gland C W Turner and E T Gomez Am Jour 
Roentgenol and Rad Ther July, 1936, 36, 79-93 
Expenmenting with rabbits, the following conclusions 
were drawn The rudimentary ducts of the breast of 
the young reqmred considerable irradiation to depress 
the growth entirely, but less when they were first 
stimulated to growth by the estrogemc hormone 

When the duct s>stem of the mature virgin rabbit was 
complete considerable irradiation was required to pre 
vent lobule-alveolar growth, during pregnancy or 
pseudo-pregnancy the cells are very sensitive, and 
once effected remain so permanently 

S M Atkins, M D 


The Biologic Basis of the Newest Methods of Roent- 
gen Therapy S R Frankel and I M Neumann 
Strahlentherapie, 1936, 57, 195 
The authors studied the oxidation and glycolysis 
m normal tissue under the influence of roentgen rays m 
rabbits Sixty four ammals were used divided into 
five senes, one series served as control The spleens 
of the animals were irradiated with single doses of 
from 600 to 1 800 r with fractional doses amountmg 
to a total of 1 800 r in 12 days and the protracted frac 
tional dose method with the same total dose (180 kv , 
0 5 mm Cu 1 mm Al, 23 cm F S D ) The animals 
were killed by means of electnc current and the tissues 
(taken from hver spleen and kidneys) examined by 
the method of Warburg Defimte changes m the 
metabolism of these tissues as compared with the normal 
controls were detected Histologic examination of 
the organs showed no changes in liver and kidneys 
while m the spleens of several ammals, including the 
control senes tlicre was hemosidenn and some sclerosis 
The relationship between the method of apphcation 
and the tjqje of changes observed is bnefly discussed 
Ernst A Pohle, M D , Ph D 


The Increase of Radioresistance Following Repeated 

Exposure to Small Doses of Roentgen Ra>s K Fer- 

roux C Regaud and N Samssonow Strahlenthera- 
pie 1936 57, 12 

Clinical observations seem to indicate that the radio- 
scnsitivitj of previouslj irradiated tissue is lowered 
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The authors studied tins problem expcnineiitally by 
exposing the testicles of rats to roentgen rays Technic 
180 kv , 5 nia . dO cm T S D , S mm A1 + 15 mni 
wood, 75 r m 1 minute 15 seconds, the sterilization 
dose for the rat testicle amounted to approximately 
1 180 r 1 or a period of 10 months, 75 r ucre applied 
every month, then the full sterilization dose was given 
Control rats re*cei\cd onl> the full sterilization dose 
Within four months after its application no spenn cells 
could be found in the testicle, in only one animal out 
of seven a feu uerc left In the animals which had re- 
ceived the small doses o\er the ten month period be 
fore the application of the full sterilization dose the dc 
structiee effect was much le-ss The testicles of four 
out of fi\e animals showed sperm cells in all stages of 
development, some looked entirel> normal It is con- 
cluded from these experiments that the exposure to the 
ten fractional doses reduced the radiosensitivit> of the 
testicle This is apparenllj the same phenomenon 
which has been observed in the trentiiicnt of malignant 
tumors 

EiessT A PoiiLL M D , Ph D 


Studie-s of the Radioscnsitivnty of the Corpus Lutcum 
and of the Uteniie Membrane bj Means of an Artifi 
ciall> Produced Dcciduoma in the Rabbit A Laeas 
sagne Strahlcnlherapie 1030, S6, 021 
The ovaries and utenis of a number of small rabbits 
weTC exposed to roentgen ra>s (180 kv , 0 5 nini Cu -p 
3 0 mill Al, 5 nia J5 cm F S D ) The doses varied 
between 500 and 1 800 r the animals were killed 12 
days after exposure It appeared that irradiation of 
the ovanes with large doses (1 300-1,800 r) given be- 
fore the follicle rupture occurs, docs not prevent the 
formation of the corpus lutcum The latter regresses 
earlj , which leads to o shrinking process in the utenne 
membrane A less mtense exposure (500-1 300 r) docs 
not inhibit the normal development of the corpus lu- 
tcum The author concludes from hiscipenracnts that 
the utenne membrane is quite radioresistant 

Ernst A Pohle M D Ph D 


APPARATUS 


the orbit and the localization of the depth of foragn 
bodies 

E T Leddy, il D 


■kn Automatic Roentgen Therapy Apparatus for 
Ultra Iiard Rays E Pugno-Vanoni Stiahlen 
therapie 1930, 57, 338 

The author describes an apparatus for the produebon 
of ultra hard roentgen rays to be used m therapy It 
can be operated at 800 kv although thejtube at this 
tune tolerates onl> COO kv It is constructed m such a 
manner that technicians may operate it and conse 
quently it docs not require the constant supervisonof a 
phjsicist A. diagram of the circuit IS appended 

Ernst A Pohle M D PIlD 


Special Problems in Ultra short Wave Therapy 
J Patzold Slrahlentherapie 1936, 57, 627 

The autlior pleads for more detailed data in pubhea 
tions dealing with short wave therapy He behevts 
that the type of apparatus the wave length the sue of 
the electrodes and distance from the skin, the length of 
the cables, and the position of the pabent should bt 
slated For determinations of the temperature he 
recommends a quartz benzol thermometer 

Ernst A Pohlb M D , Ph D 


ARTERIOGRAPHY 

Surgical Treatment of Orgamc Obhteration of the 
Lower Extremities Charles Mayer Bruxelles lu^d-. 
May 17 1930, 16, 1099-1098 

While discussing the treatment of organic arterial 
obstruction of the lower extremities by resection of the 
second and third lumbar gangba m seven cases 
the author details a radiographic differential diagnosis 
foUowmg injection of uroselectaa into the femoral 
artery 

The author observes that following artenography, m 
36^ per cent of 120 persons there was distinct ame- 
boration of the pain and m some cases abihty to return 
to work 


The Practical Value of Double Exposure of Films 
Ferdinando Taba Archivio di Radiologia 1936 11, 
305-378 

Taba illustrates the value that double ex-posures may 
have m x ray examinations In this techmc all the 
factors of usual radiography are kept constant except 
the tune of the first exposure which is reduced to one- 
half or one-third The method may be of greater 
diagnostic help than the usual radiograph m studies of 
the bone or the hgaments of the abdominal vicera the 
relationships of the various organs, the diagnosis of 
the site or the extent of some penviceral process the 
study of the mobility of foreign bodies especially m 


Joseph Dauksys, JM D 


ARTHRITIS 

Treatment of Atrophic Arthritis W Paul HolbrooL 
and Donald F Hid Jour Am Med Assn July 4 
1930 107, B4r-38 

Atrophic arthritis is a constitutional disease which 
manifests itself as a profound systemic disturbance and 
by a chronic deforming polyarthritis It is a disease 
without a tnown single specific etiologic agent and 
likewise there is no smgle specific cure* 
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The authors review the therapeutic procedures from 
two angles the constitutional and thelocal Dietshould 
be arranged according to the patient’s individual 
needs The various problems of bowel management, 
removal of foci of infection the use of vaccmes fever 
therapy, foreign protem mjections, blood transfusions, 
and vanous medicines are discussed General ph>sical 
therapy can be earned out successfully only under the 
direction of a thoroughly tramed personnel The 
prevention and correction of deformity must antiapate 
the possibUity of residual deformity in mvolved jomts 
and avoid it With proper and contmuous care 
from the onset of the disease, there should be few de 
fonmties requinng special treatment 

Charles G Sutherland, M B (Tor ) 


Roentgenological Changes in Chrome Arthntis A 
Correlation ivilh Climcal Observation for Ixmg Fenods 
of Tune S L Momson and J G Kuhns Am Jour 
Roentgenol and Rad Thcr May, 1936 35, 645-665 

This study ivas made to determme what changes 
would be found m chrome arthntis m senal roentgeno- 
grams taben over long penods of tune, and whether 
or not the chnical and roentgenologic changes paralleled 
each other It ivas found that the roentgenologic 
changes are extremely varied at different ages of the 
mdividual, and at different stages of the disease, and 
a diagnosis of the type and seventy should be made 
only after a review of all the data obtained from a 
study of the patient 

Roentgenograms determine the location, extent and 
progression of the disease, yet extensive changes may 
be compatible ivith good function The morbid 
clianges observed m roentgenograms usually progressed 
for a long tunc, no matter iihat the chmeal course or 
treatment and became stationary long after chnical 
quiescence 

Recalafication occurred but rarely, fusion of the 
sacro-ihac joints iias common In older individuals 
the changes arc more rapid Both atrophic and hyper- 
trophic mamfestations were frequently supenmposed 
as age increased 

S M Atmns, M 0 


Le Pied on Lorgnette” in Chrome Pol> arthntis 
M Kartagencr Schweiz med Wchnschr , Ma> 16, 
1006 66,470-481 

The condition under consideration is that of massive 
resorption of the bone of the phalanges the fingers 
then be-coining too short for the superfluous sbin which 
wrmUes and telescopes upon itself This is a rare 
condition particularl> when occurring m the toes In 
the author s case the accompanj mg roentgenograms 
delniiate the profound guieralized oste-oporosis of the 
inioKe'd digits and distal ends of metatarsals The 
eause wxs unquestionablj a resultant of pol>-arthntis 
WiliiimR Stlciilr MD 


BIOLOGIC EFFECTS OF RADIATION 

The Summation of the Effect of Vanous Tjqies of 
Rays on the Biologic Object. A Liechti and J H 
Muller Strahlentherapie, 1936, 57, 284 

The authors studied the summation of the effect of 
S-rays, Grenz rays and ultra-violet rays on Ascarts eggs 
and bactena Roentgen rays produced at 160 kv 
and filtered through 3 mm A1 were used (H V L cu 
0 35 mni , 60 r per minute at 30 cm for the expenments 
on Ascons and 100 r per minute at 23 cm for the bac- 
tena) Techmc for Grenz rays 12 kv , 10 ma ,115 
cm distance, 215 r per minute The ultra-violet rays 
came from a quartz mercury vapor lamp It was 
cahbrated m arbitrary imits by means of a photo- 
electnc cell From the expenments the authors deduce 
that there is mcomplete summation of the effects of 
roentgen, Grenz rays, and ultra-violet rays They 
assume, therefore, that the mech anis m of effect of 
ultra-violet rays is qmte different from that of roentgen 
and Grenz rays 

Ernst A Pohle M D , Ph D 


Genetic Experunents with Very Soft Roentgen Ray 
on Drosophila melanogaster E WUhelmy, N W 
Timofeeff-Ressovsky, and K G Zunmer Strahlen- 
therapie, 1936 57, 521 

After a bnef descnption of the apparatus used by 
the authors to produce very soft roentgen rays at from 
2 to 7 kv , they report the results of theu- expenments 
on the fnut fly If the plasma is uradiated alone (mth- 
out the chromosomes), no mutations are produced 
The same holds true if the soma but not the gametes 
are irradiated No difference m the rate of mutaUon 
could be noticed for radiation apphed at 270 r/rain 
and 2,700 r/mm No effect of the wave length could 
be noticed for equal doses of radiation produced at 
OfJ kv and harder radiation 

Ernst A Pohle, M D , Ph D 


Specific Effect of Ultra short Wave Field E Schhe- 

pbakc Strahlentherapie 1936, 57 151 

The author defines as specific effect of ultra-short 
waves such changes as cannot be produced by an> other 
therapeutic agent m the same manner Eipenmental 
and chmeal observations are quoted which indicate that 
there is a definite relation between wav e lengtli and bio 
logic effect 

Ernst A Pohle, M D ph D 

THE BLADDER 

Treatment of Cancer of the Bladder b> Divided 
l^scs of Roentgen Raj-s at Long Distances R S 
Ferguson Am Jour Roentgenol and Rad Ther 
Julj 1936 36, 73-78 

This u a report of a sencs of 43 cases, 36 of which 
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were verified b> biopsy and observed cj sloseopically 
The first of tliese patients was treated in June, 1935, 
and thus the follow up is one >ear for the earliest case's 
The rate of primary regression evceeds that observed 
in any other form of irradiation Twenty eases showed 
complete regression, with appearance of a new tumor 
in but one 

Tlie roentgen prescription was 200 Lv , Thoraeus 
filter, 100 cm distance 100 r daily to each of two 
opposite portals till from 3 000 to 1,000 r had been 
given through four fields 

S M Atkivs, M D 


BLOOD CHANGES 

The Influeiiee of Roentgen Rays on the Cholesterol 
Content of Dlood and Serum in Women with Carcinoma 
or Sareonia 1* H Seliimiaclier and Dr Rusch 
Strahlenther ipie UUli, 57, 5.13 
The authors determined the chole-sterol content of 
blood and serum in 30 women 35 of whom were suffer 
mg from carcinom i or sarcoma Tollowiiig roentgen 
irradiation no definite lluctuations of the cholesterol 
count in either blood or serum could be noted There 
was no relation in thisserie-s between cholesterol content 
and roentgen sickness No differenee could be detected 
in the cholesterol fluctuations between patients with 
and without malignant disease In all casts the choles- 
terol content of the blood seemed to be slightly higher 
than that in serum The authors cannot recommend, 
therefore application of cholesterol by mouth as a 
preventive of x ray siekne-ss 

I'ksst a PoiiLb M D , Ph D 


The Bone Marrow, R H Jaffe Jour Am Med 
Assn , July 11, 193G 107, 124-129 
The importance of the e.xamination of the bone 
marrow in vtio becomes evident if one considers the 
fact that the circnlatuig blood does not always reflect 
the condition of the bone marrow Great differences 
exist sometimes between the cellular content of the 
blood and that of the bone marrow which may be the 
source of diagnostic errors A brief discussion of the 
normal bone marrow is presented, with the changes 
that are observed in some of the important disturbances 
of blood formation These mclude the anemias, 
polycythemia vera, agranulocytosis the leukemias, 
thrombocy topenic purpura hemophiha tumors of the 
bone marrow and bone marrow biopsy 

CiiARLcs G Sutherland, M B (Tor ) 


The Causes of Traumatic Myositis Ossificans Follow 
mg Dislocations of the Elbow Lorenz Bdhler Fort 
schr a d Geb d Rontgenstrahlen June 1936, 53, 
!s2.1-S30 

This IS an important paper by this well known 
orthopedic surgeon It reviews 124 cases of mpiry 
to the elbow, treated and re-exammed repeatedly 
dunng the last ten years Of these cases, 65 were 
recent injunes which came for reduction and treatment 
to Dr Bohler’s clmic An additional 24 were referred 
for treatment immediately after reduction, while 3o 
cases were referred after reduction and treatment for 
cvanimation and medical testimony concerning that 
disability For classification these patients were 
grouped ns follows (/I) Pure and simple dislocations 

(B) Dislocations with detachment of bony segments 

(C) Combinations of fractures and dislocations, (B) 
Pathologic dislocations 

The paper then analyzes m detail 29 c ases of Group 


BONE DISEASES 


Brodies Abscess of Radius Due to Typhoid Wil 
ham B Marbury and Henry L Peckham Jour Am 
Med Assn Oct 17 1930 107, 12S4-12S0 

Typhoid of the bones is one of the unusual types of 
inflammatory bone disease Osteomyelitis compheat 
ing typhoid is not at all common The ribs are the 
most common bones involv cd the tibia second and the 
spine third 

In bone disease followmg typhoid the symptoms usu- 
ally come on so ate that the typhoid bacillus is seldom 
considered as the etiologic factor, the interval may be 
from five to fourteen years The authors report a case 
in which the interval was ten years 

RoentgenographicaUy the lesion was a Brodies 
abscess, a bone cavity filled with serum or pus lined 
by a fibrous membrane with surroundmg sclerosed bone 
and a tendency toward obhterat.on of the adjacent 


medullary cavity ’ , , „ . 

Surgical mtervention revealed pus which on culture 

proved to be the result of typhoid bacilh 

The prognosis is good if adequate 

Charles G Sutherland MB (Tor) 


A 20 of these cases showed no sign of post traumatjc 
myositis ossificans, only three showed a mmiinel 
degree of such abnormal bone formation Functional 
results obtained were very satisfactory, as 27 of 28 
patients had complete function of their elbows, while 
one case showed huiitation of extension of 5 degrees 
None of these patients conipiamed of any distress and 
aJJ showed normal power of their extremities 
As this result is quite at variance with others re 
ported extensively m the literature and reviewed in 
this paper the author comes to the following con 
elusions Traumatic myositis ossificans following 
dislocation of the elbow cannot be attnbuted to the 
pnmary trauma of the dislocation nor to the secondary 
trauma of the reduction as long as no over-extension 
was used It must be attnbuted to the consequences 
of the after-care particularly early physiotherapeutic 
management massage and forced passive motion 
If following reduction the mjured cartilages and the 
tom joint capsule hgaments and muscles are thoroughly 
immobilized for three weehs (preferably and most 
safely by a plaster cast) then all injured parts re 
generate to such a satisfactory degree that circulatory 
or nutntional disturbances never occur such as lead 
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to permanent hmitation of function or to myositis 
ossificans, traumatic arthritis, and osseous atrophy 
Such unpleasant after effects, however, axe caused 
frequently by additional injurious irritations 

The author git es the following rules for treatment of 
dislocations of the elbow 

1 Each dislocation of the elbow must be reduced 
at the earliest possible time through a suitable, carefully 
guarded procedure — no hyperextenstonl 

2 The dislocated bones have to be immobihzed 
followmg reduction for a time sufficient to permit of 
healing of the tom ligaments and other soft tissue 
tears (average, three weeks) 

3 During this time of immobihzation of the 
reduced articulation the other joints of the mjured 
estremily and of the entire body should be moved 
actively, with avoidance of pam so as to prevent 
disturbances in circulation, atrophy of muscles and 
bones and sliffemng of joints 

4 After removal of the plaster cast neither massage 
nor passive motion ever is used Instead, gradually 
increasing active use is encouraged as long ns it does 
not produce pain Each injured individual is in- 
structed not to permit anybody else to touch the 
injured extremity, m particular, to apply massage 
or passive motion 

The paper is illustrated b> a large number of excellent 
repioducttons of roentgenograms 

H A Jarre, AI D 


Contribution to the Sjmptomatology of Osltlis 
ceitdensans assis tlei R Goedel Fortschr a d Geb 
d Rontgcnsirahlen September 1930 54, 250-258 
One case of this relatively rare disease was first 
described by Barsonv and Polgar in 1928 This patient 
was under observation during seven years and while 
the typical appearance of the condensing osteitis of 
both iliac bones adjacent to the sacro iliac synchon- 
droses w is observed three weeks after the onset of 
complamls 'he progress of deiiioiislrable changes was 
found to be evlremcly slow so that undoubtedly the 
disease had alre-ady existed for several years before 
first being observ cd In contrast to the frequency noted 
by Hungarian authors the afiliclion undoubtedly is 
very rare in \ leniia It should not be confused with 
chronic saero-iliae arthritis and probably results from 
a multitude of etiologie faetors 

H \ J VRRE AI D 


Ltuilogy ami Pathogenesis of Solitary Bone Cysts 
\V WtlKr 1 ortsehr a d Geb d Rontgenstralilen 
June 19 ill 53, Vil-xrt. 

rills lUjKr nprisenls an inaugural dessertation 
wniliii under ihi guidance of Prof Dr 4 v Albertmi, 
of Ziirieh Swuzirland It eonlains a report of hve 
e'a,a;s of sohiarv lioiie cyst and leads to a review of the 
piesctu eoiieeptioii of sueli cavities 1 xcluded from 
eoiesidiraiioii ate parasitic cysts geiieralued skeletal 
di ea e like oste-odv siroplua fibrissa gcneralisata 


osteomalacia, rickets, scurvy, semle osteoporosis, 
deformmg arthntis, Paget s disease, true bone tumor 
with central destrucuon, callus-cyst, cavity formation 
m bones which can be related to displaced epithelial 
anlage, bone abscess and cavity formaUon m cases of 
penosutis albummosa, and finally encapsulated cavities 
foUowmg chrome osteomyeUtis 

Four of the cysts reported were found m patients 
between 11 and 20 years of age, the last represents a 
typical post traumatic hematoma-cyst m the corti 
calls and was found m a man 29 years of age 

In three of the cases reported a cyst was well formed 
at the time a trauma took place and a pathologic 
fracture occurred In none of the five cases was there 
any residual evidence of a previous jiossibly resorbed 
giant-cell tumor The view that bone cysts should 
be correlated to preceding trauma is dechned The 
conception of von Mikulicz is supported, assummg 
that solitary bone cysts represent congemtal develop- 
mental disturbances or post-natal disturbances m 
grovvmg bones The assumption of Gcschickter and 
Copeland is cited in support of von Mikuhcz’s theory 
(It appears to the revtevver however, that these two 
American authors would not be m conformity with 
the author m regard to the etiology of solitary bone 
cysts ) 

H A Jarre M D 


Bone Changes in Chronic Fluorme Intoxication A 
Roentgcnographic Study Paul A Bishop Am Jour 
Roentgenol and Rad Ther , May, 1930, 35, 577-585 
Due to disturbance of natural distnbution of the 
more concentrated forms of fluonne m minerals and 
agricultural activities the hazard of chrome mtoxication 
from the ingestion of fluorme salts is increasing In- 
halation of these salts or fluorine gas appears to pro- 
duce no ill effects 

The most evident general symptoms of chrome 
fluonne intoxication are loss of weight impairment of 
growth m young individuals loss of appetite, and 
cachexia Mottled discoloration and pitting of tooth 
cnamU occur dunng the penod when the enamel is 
being laid down on the permanent teeth in regions where 
fluonne is present m the water No effect is produced on 
texiih that are already permanent The damage done 
outlasts the exposure and recovery is never complete 
Most of the fluorine salts are soluble and eliminated 
but some combine with calcium forming an insoluble 
salt which is deposited in the bones permanently Low 
calcium intake hastens the onset and development of 
symptoms, while a liberal calcium intake tends to 
offset these effects 

Roentgenologic changes in the case reported by the 
author and the group of 1 lennming Mpllcr and Gud 
jonsson are as follows increase in bone density with- 
out alteration of noniial bone structure, lack of nonnal 
xharpncib of the bone oullme-s and extension of calcifica 
tiou into ligamentous attachments Wien the mv olv e 
iwent IS great the density is so honiogeneouslv marked 
us to oblilerate the bone detad 
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The earliest changes appear in the vertcbre and 
pelvis and as the disease progresses it extends to the 
penpherj until even the bones of the hands feet and 
skull are involved Normal osseous archite*cture is 
preserved and there are no destruetive change-s in 
the tralKcule Ihe indistinct margins of the bones 
are the result of extension of calcirication into the soft 
tissue at the allachiiient of ligaments and musek-s 
and thus in the spine, spurring and even complete 
bridging between vertebre nia> oecur and produce 
stiflne'ss The intervertebral and articular cartilages 
are not involved 

Thus eoiidition is benign and must be differentialed 
from metastatic emrcinonia 

S M Atkins, M 0 


BONE DISEASES (THERAPY) 

The Treatment of Primar> \falignant Changes of 
the Bone by Radical Rese'ction with Done Graft Re 
placement I red If Albee Jour \m ^[ed Assn , 
Nov dl lUdO 107, lbO.5-1003 
The author pre-scnts IJ cases in which radical rcscc 
tion of a tumor in a bone was carried out tins being 
followed by a plastic bone graft replacement 

In a number of selected cases at least it was possible 
to fres: the patient from a malignant condition of the 
hone and to prescae a useful extreiiiitj 

After everything has be-eii said the most important 
lesson to be derived from tlie^se Id cases over a period 
of 17 years is that there has been no local recurrence of 
the tumor I roin this point of view the procedure has 
proved as safe as amputation 

CiiAULES G SirriiLReAVD M B (Tor ) 


2 7 per cent lived five > cars, and 2 * u per cent Uvtd 
10 years It was rather striking to note at what late 
stage of the disease the majority of patients presented 
themselves for treatment Technic of treatment 
I or post-operativ e irradiation one supraclavicular and 
one antenor breast axillary area receive 360 r The 
dose IS repeated after eight days, after three weeks, 
and then at intervalsof three weeks one two andthree 
months (150 kv , 3 nia , 3 mm A1 40 cm PSD for 
breast and axilb 170 kv 3 ma 0 5 mm Cu 30 cm 
rSD for the supraclavicular area) Forpre and post 
operative irradiation daily doses of 200 r up to total 
doses of 4 000 r are given through two tangential 
areas before operation (ISO kv , 3 ma., Thoraeus filter 
40 cm r S 0 ) Seven weeks after this treatment 
operation is performed Post-operative irradiation 
IS given according to the technic outlined above. For 
the palliativ e group, daily doses of from 180 to 240 r up 
to total doses of 7 000 r are applied over two tangential 
areas The tcchmc is the same as for pre-operaUve 
irradiation. The metastatic lesions receive 300 r five 
or SIT times per field (ISO kv , 3 ma 1 ram Cu 30-40 
cm r S 0 ) Involv ed glands are treated with the 
same technic by givnng 200 r dady up to 4 000 r total 
dose Based on a total number of 3,599 cases operated 
on only, the five-year cure amounted to 3112 ±07 
per cent The respective figure for 2 044 patients 
treated by operation plus irradiation is 40 9 ± 109 
per cent Mathematical analysis shows that this cor 
responds to a ramimum of 6 per cent (theoretical cal 
culation) or 1 6 per cent (empirical calculation) m 
favor of the combined method 

Ermst a Pohle, M D , Ph D 


Roentgen Therapy of Pnmary Carmnoma of the 
Breast and the 0oses Used Expressed in International 
Roentgens J H 0 Webster Strahlentherapie 


BREAST CANCER 


The late of the Patients with Carcinoma of the 
Breast Treated at the Roentgen Institute m Zurich 
during 1920-1932 E Ganz Strahlentherapie 1936 
S7, 413 


Ounng the penod of 1920-1932, a total of 344 patients 
with carcinoma of the breast were treated at the 
author's chnic, 342 were females and two were males 
One hundred eighteen cases were operated on and 
had post-operative irradiation The three year survival 
figures were 56 ± 4 5 per cent, the five year figures 
40 ± 64 per cent, the 10 year figures 18 ± 68 per 
cent In the group with pre-operative irradiation plus 
postoperative irradiation the available number of 
patients is sUU too smaU from which to draw any defimte 
conclusions Those treated paUiatively because of the 
advanced state of the disease received some ben^t 
Out of a total of 65 cases. 4 ± 2 4 per c^t w^e ahve 
after three years, 4 ± 2 7 per cent hved after five 
years, and no patient reached the 10 year pmod One 
thnty three patients wi^ metast^ w^e 
irradiated 21 ± 3 6 per cent hved three years 10 


1936 57 175 

The author outhnes the dosage for several technics 
which maj be used m roentgen therapy of carcinoma of 
the breast For details of the r values, the reader is re- 
ferred to the onginal article 

Ernst A Poklb M D , Ph D 


Lung Changes Subsequent to Irradiation m Cancer 
of the Breast Elwood Emerson Downs Am Jour 
Roentgenol and Rad Ther July 1930 36, 61-64 
From a study based on 70 necropsies among which 
were 53 cases that had received irradiation to the chest 
with intensities varying from the low to the high and 
1 mm A1 filter to 2 mm of copper and to as much as 
10 000 r. It was concluded that fibrotic changes m 
normal lungs subsequent to irradiation are infrequent 
Either of two distinct reactions may occur 

(1) A pleuropuhnomtis, an edematous reaction 
which IS transient usually disappeanng withm a year 
if the lungs are otherwise normal In this reaction a 
foggy density is seen, usually extendmg from the hilus 
to the periphery At times it is patchy and pleural 
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involvement may be present This may occur in from 
two to eight weeks after completion of a senes of in- 
tensive treatments, but more commonly following a 
second or third senes of less mtensity 

(2) A fibrosis, which is permanent but rarely occurs 
unless the lungs are previously made vulnerable by 
metastasis, chrome disease or infection 

S M Atkins, M D 


Slerihzation in Caremoma of the Breast E Gerard 
Smith Am Jour Roentgenol and Rad Ther, July, 
1936, 36, 65-72 

Based on 12 patients of their own, whom they report 
m detail, and the review of the literature, the author 
believes that all women with caremoma of the breast 
who have not reached the menopause should receive 
a stenhzing dose to the ovanes 

In certam cases marked improvement follows, as 
evidenced by disappearance of metastatic nodules m 
the skm shrinkage of metastatic glands, improvement 
of blood picture, sclerosmg of lytic changes m bone, 
alleviation of pain, and improvement of general health 
Life does not appear to be prolonged by this stenhza- 
tion though the course is less painful, nor can con 
elusions be drawn as to the effect of the tune inter- 
val of appearance of metastases 
The roentgen prescnption was as follows 200 kv , 
•1 to 20 ma , 0 5 mni Cu plus 4 mm celluloid filter. 
50 cm distance antenor and posterior pelvis through 
20 X 20 or 16 X 15 cm fields given m daily doses of 
200 to 300 r till 000 to 1 200 r were adroimstcred both 
anteriorly and posteriorly 

S m Atkxns M D 


CALCIFICATION 

Generalized Tuberculous Lyiiiphadcnopathy G 
Battigelh Tortschr a d Geb d ROntgenstrahlen 
July , 1935 52, 53-64 

A report of several cases of widespread lymphadc- 
nopathy, with clmical and roentgenologic observations, 
the disease tcnnmating iii healing with unusually 
evtensivc calcilicatious There is a review of the litera 
lute especially the Italian 

H A Jarre M D 


Ossificalion of the Stylohyoid Ligament A Bcutcl 
ROntgenpraxis, October 1935 7 GC5-C70 
Two cases of ccsifiealion of the stylohyoid hgament 
are reported and the clmical importance of such anoma- 
he-s IS ponued out In one case the left stylohyoid 
ligameiu consisted of a chain of bony tissue cxicndmg 
from tile base of the skull to the conm of the hyoid 
bone on the right side there was only an abnormally 
long styloid process 

In the se-eoud case a very long left styloid process 
w av founel lOiClhcr w iiU a long cornu of the hy oid bone 


formed by ossification of the stylohyoid hgament and 
calcification m the hyothyreoid hgament 

Hans W Hefke, M D 


CANCER (DIAGNOSIS) 

The Transformation of Gastric Ulcer mto Gastric 
Caremoma J William Hmton and Max Trubek 
Surg , Gynec and Obst , January, 1937, 64, 16-21 
The authors renewed 118 cases of gastric caremoma 
with the idea of studymg the question of the trans- 
formation of gastric ulcer mto gastnc caremoma Mc- 
Carty considered 68 per cent of gastnc ulcers precan- 
cerous lesions Wilensky and Thalhimer reported an 
incidence of from 1 to 2 per cent of gastnc caremoma 
m patients with gastnc ulcers 

The average durabon of symiptoms m the authors' 
group of gastnc caremoma was 45 3 weeks On the 
other hand, m a group of 104 gastnc ulcers also reviewed 
by the authors the ulcer symptomatology averaged 
4 6 years 

Of the 118 cases reviewed 38 pabents were submitted 
to operabon and m II of these a resection was done 
Twenty-three pabents of the 38 died following opera- 
bon Of the group of 80, 32 pabents who were not 
operated on died m the medical wards In 12 of these 
cases an autopsy was performed 

In the group of 104 cases of gastnc ulcers, there were 
rune cases m which there was an element of doubt as to 
a gastnc mabgnancy In six of these patients, in- 
flammatory lesions were found at operabon One 
patient refused operation, and in the remammg two 
cases evidence of caremoma was found In each of 
these two cases the clmical diagnosis was caremoma 
but the roentgen ray findmgs were considered those 
of gastnc ulcer 

The authors conclude that m their two groups of 
ulcer and of caranoraa they have failed to find evidence 
of the transformation of a gastnc ulcer to gasbic car- 
cinoma m a smgle case However, they bcheve it is 
possible that m some cases it is difficult to differentiate 
between a bemgn ulcer and an early ulccrabng car- 
cinoma These questionable cases which make up only 
from 6 to 7 per cent of the total, should be resected 

J N Anl, M D 


CANCER (THERAPY) 

The Prmaples Govermng the Radiabon Therapy of 
Cancer George T Pack Am Jour Roentgenol 
and Rad Ther , August, 1936, 36, 233-244 

la each case of malignancy m which radiabon is to 
be employed an attempt should be made to deternune 
m the begmnmg whether to try for cure or only palha- 
bon Tumors of emboonal ongm arc for the most 
part radiosensibve, but there are excepbons m adult 
tesUcular teratoma and some mued cell tumors Agam 
cellular rapidly growmg undifferentiated tumors vnth 
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numerous niitosLS slioiild ht responsut. >i,t nturo- 
sarconia and nu-Ianonia arc notonouslj resistant 

In pniiciplc all radiation is either e\tenial (either 
\ ra>s or radium) mtraea\itar}. or interstitial (radium 
only) 

The tissue dose within the tumor usually espressed 
in threshold erythemas, is the smallest amount of 
radiation absorbed by any part of the tumor The 
cancencidal dose for certain malii,nant tumors has been 
fairly well detemuiied for example intra o\al srjua 
nions<ell earemomas retiuire (i to S 1 CD while transi 
tional cell earemomas and lynipho epitheliomas retiuire 
t*ttlj -I to 4 T C D Some radiosensitise mammary 
eaamonias will aLso disap[>ear under relatuely small 
doses but resistant breast cancers reriuirc as much as 
10 T C D 

ft has re-ceiltly been estimated that x rays resulting 
when a potential of I VKKKK) volts is available will 
approach the quality (or shortness of wave length) of 
gamma rays of rudiuin Iloweier even were such 
\ rays widely available they would not render obsolete 
the use of radium, the latter being essential for ultra 
cavitary and interstitial radiation 

The eflextive wave length of x rays depends upon the 
factors of potential and the atomic weight of the target, 
however only the foniier is varied in practical usage 

There is still some difference of opinion as to the 
significance of wave length in inllueiicing tissue reac 
tions The only difference in electrons from vco high 
voltage and low voltage \ rays is one of speed but this 
difference in spetd has an influence on the number of 
ions produced in the tissues per unit length of the path 
and the difference in concentration of the ions may 
alter the rate of recombination of ions and thereby 
influence the chemical changes on which radiation 
effects presumably depend finally The sequence of 
events in the tumor cell appears to be (a) ionization, 

(6) chemical changes and (c) biologic effects 


The Radiological Treatn’ent of Cancer, 1929-19 
I\ —Carcinoma of the Lips G E Richards, ( 
nadian Med Assn Jour November 1936 35, 4! 
502 

The author studied the treatment of oral mahgnai 
by roentgenology and surgery This paper conad 
maligmaney of the lip consisting of 334 cases of c 
cinoma and one case of sarcoma Only previously i 
treated cases were used Of the total ten were 
females and si\ were lesions of the upper hp 9 
ages ranged from 20 to 95 years The lesions w 
classified according to the size of the pnmary 
lesion and tlie extent of cervical lymphauc mvol 
iiieiit 

The treatment of the pnmary localized lesions 
clusively by radiological methods including the enl 
range of sueh methods resulted in the disappearai 
of the lesions without recurrence in DG 5 per cent of 
cases The results became increasingly less success 
as the size of the lesion and glandular involvement 
creased The cosmetic results following radiologi 
methods were excellent 

The surgical aspect of the problem is to be repon 
in the future 

Richards could find no convincing evidence tl 
external irradiation of the neck, as commonly practu 
for prophylactic purposes can either prevent the i 
vclopment of glandular secondanes or control the 
once established ' 

G E Burch M D 


The Treatment of Cancer of the Cervix Uten at t 
Rhode Island Hospital Herman C Pitts and Geoi 
B Waterman Surg Gynec and Obst , Januai 
1930 64,30-^ 

The authors desenbed their technic of radium thera] 
of cervical caremoma and report a senes of 393 cas 


There is good evidence both experimental and dim observed during the period from 1921 to 1931 
cal to show that due to greater recuperation powers of Jq t)]e penod from 1921 through 1925 the autbo 

normal tissues, low intensity and prolonged time of employed a total dose of from 3 000 to 4 000 milhgrau 

irradiation (within certam limits) will have greater hours in two or three treatments two or three weel 
differential destructive effect on tumor cells than on apart Two SO-milligram tubes filtered by silver an 

normal cells This pnnciple has been earned stiff brass in tandem m a rubber tube was used m the cervio 

further by a few workers who are using weak intensity utenne canal One 50 raiUigram and two 25-mifligrai 
roentgen rays from 8 to 12 hours per day over a penod of tubes and 10 steel needles of 5 milhgrams each wei 
weeks (Hcublem method) either made into a pack and placed against the cervi 

J E Habdb, M O or in many cases the radium needles were employe 


Expenments Regarding the Treatment of Skm 
Cancer with Very Soft Roentgen Rays E Ebbehoj 
Strahlentherapie 1936, 57, 661 

The author treated superficial carcinoma of the skin 
with roentgen rays produced at 12 and 25 tv Doses 
of 20,000 r applied m one sittmg destroyed caremoma 
of 1 mm depth it healed with a barely visible scar 
For 26 tv the dose amounted to 5 600 r and was 
applied to cancers of a depth of from 2 to 3 mm 
Illustrations of patients before and after treatment are 


appended 


Ernst A Pohlh M D PhD 


iaterstitiall> 

In 1926 the plan of treatment ^vas modified and fou 
3 miUigrami 0 5 ram platinum needles of 45 mm activ 
leng^th were placed mto the tissues at the sides of th 
uterus two on each side Erora twelve to sixteen - 
milhgram 0 5 mm platmum needJes of 30 mm activi 
length were placed in the tissues at from 1 to 2 cm 
intervals m front and bacL of the cervix A 20'miUi 
gram platmum capsule or the tandem of the two 50- 
milhgram tubes are used in the cei^cal canal From 
1926 through 1028 the radium was left m place from 
72 to 96 hours In 1929 this time was mcreased to from 
144 to 168 hours 
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Of the 293 eases of carcinoma of the cervix exaramed 
17 were too advanced to treat or refused treatment 
The absolute survival rate imder the older method of 
Ueatment was 20 per cent and under the newer method 
3 1 7 per cent The absolute survival rate for the period 
from 1931 through 1930 was 26 9 per cent The un- 
corrected immediate mortahty for the entire group was 
2 9 per cent The madence of fistula under the older 
method was 9 1 per cent and under the newer method, 
6 3 per cent 

J N Ane, M D 


Results of Radiation Therapy of Carcinoma of the 
Bronchus H Engels Strahlentherapie 1936,57,415 
During 1926-1933 92 patients with carcinoma of 
the bronchus were treated in the University InsUtute 
for Radiation Therapy in Frankfort on Mam The 
entire treatment was extended over a period of from 
four to five weeks From four to six areas were applied 
ivith total doses of from 6 000 to 12,000 r Of the 
patients, 7 6 jl^r cent remained free from recurrences 
for a period longer than three > ears While this num- 
ber IS still smalt It demonstrates beyond doubt that 
■caremoma of the bronchus can be successfully treated 
by irradiation A number of illustrative case reports 
are appended and roentgenograms made before and 
after treatment shown 

Ernst A Pohle M D Ph D 


The Treatment of Rectal Carcinoma by Surgical 
Frecmg and Exposure to Close ’ Roentgen Therapy 
H Chaoul Munchen med Wchnschr June 12, 1930, 
-83, 973-974 

Theoretic considerations are elaborated upon prov 
mg the distinct advantages of this new method In 
brief the technic consists m a preliminary two-stage 
operation of colostomy and freemg of involved bowel 
by resection of the cocc> \ and a portion of the sacrum 
The colon is incised the length of the bowel through the 
iiitdtrate'd area permutmg duect apphcation of the 
roentgen tube under visual control A biops> is always 
obtained at this tune Fiie to ten days subsequently, 
roentgen therapy is instituted which consists in ir- 
radiating through numerous fields, no larger than 
25 sq cm each and irradiation of the entire neoplasm 
even though there be overlapping of fields This is of 
no senous importance, mainly because physical ei- 
pcnmcntation shows a marked falUngoff of the amount 
of irradiation at the periphery of the fields which is 
explamexi on the basis of obliquity of rays at the pe 
riphery passing through a relatively thicker filter 
In Chaoul s expenence re-ctal carcinoma is but slightly 
radiosensitive and a total dosage of from 10 000 to 
15 000 r per tield is nevessary The surgical freeing of 
the neoplastic site aids m irradiating the site of lym- 
pliatic drainage which is situated chiefly behind the 
rectum Follovving this intensive irradiation, necrotic 
areas inteTiiiiiigle-d with purplish granulations appear 
which ate userl as criteru for cessation of treatment 
Lnfortunately ,man> times Ihcse areas atedifficult todif- 


ferentiate from malignant tissue If after from two to 
three months the caremomatous mvolvement is com- 
pletely eradicated, or even if necrotic areas are well 
circumscribed, the natural bowel passageway is recon- 
structed after excision of the mvolved bowel segment 
In nmp cases of far advanced extensive inoperable 
carcinoma of the rectum, six showed complete disap- 
pearance of the tumor In a smgle case recurrent 
areas necessitated further irradiation It is notable 
that two cases were of two years’ duration chmcally 
and after efficacious treatment the patients gained 
weight and were able to return to thevr former oc- 
cupations In the failures, one case was very far ad- 
vanced and incompletely mobihzed beside, the other 
ease presented resistant recurrences 

In revtewmg the German hterature, the author 
estimated that an average of 13 per cent had a five- 
year survival period, obtamed by surgical measures 
alone He makes a strong plea for continued trial of 
this combined surgical radiologic method, and he feels 
confident that far better results will thereby be attained 
Wu-LIAM R Stecher, M D 


The Influence of Electromagnetic Waves on the 
Freund- Kammer Cancer Reaction G Fuchs Strahl- 
entherapie 1936 57, 636 

Freund and Kammer developed a serum reaction 
called cytolytic" and protective reaction for the 
detection of carcinoma The author studied the effect 
of roentgen irradiation on the course of the reaction 
He found that the serum of a cancer patient would act 
more like normal serum after exposure to roentgen rays 
FoUowrmg the treatment of cancer serum with short 
and ultra-short electnc waves it reacted like a normal 
sermn Long electnc waves did not seem to have any 
effect 

Ernst A Pohle M D Ph D 


Roentgen Therapy of Carcinoma and Penodicity of 
the Epithelial Changes H Coutard Strahlenthera- 
pie 1936 56, 577 

The English reader wdl find the essentials of this 
article published m the Proceedmgs of the Institute of 
Medicme of Chicago Oct 15 1935 Vol 10, No 16 
Ernst A Pohle, M D , Ph D 


Roentgen Therapy of Malignant Papilloma and Car- 
cinoma of the Bladder C Gd y Gil Slrahlenthera 
pic 1936,57,32 

After a bnef review of some recent pubheatvons re 
gardmg end results m the treatment of carcinoma of the 
bladder, the author analy zes 28 cases w hich came under 
his own observation He used the fractional dose 
method as practised by Holfeldcr ISO kv , H V L 
m Cu 0 95 mm , 2b r/mm at 30 cm F S D , 4-5 
fields, surface dose per area 1 500 r total dose m the 
depth 2 800 to 3 300 r The duration of treatment 
varied from 12 to 21 days Of the 28 treated cases, 39 
per cent wen. still alive after three years They were 
distributed as follows fiv e out of five malignant papd- 
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lomas, five out of nine superficial carcinomas and 
one out of 14 advanced carcinomas 
The author concludes that elcctrocoagulated and re 
current papilloma of the bladder can be cured by roent 
gen therapy Prophylactic irradiation following elec- 
trocoagulation IS valuable The superficial neoplasms 
are also susceptible to roentgen therapy w hile the more 
adranced type is quite radioresistant 

Ermst a PoiiLn M D , Ph D 


THE CECUM 


result of some form of imtatiou, the second, the adoles- 
cent (congemtaJ dissemmated type) charactenzed by 
familial tendency and probably in some cases at 
least, congenital The author considers only the 
adolescent type Five cases were selected for group 
study but m only tuo was it possible to get m contact 
tvith relatives in sufiicicnt number to warrant a report 
Two facts were pretty well established— this disease 
docs have an hereditary tendency, and if these mdivid 
uals live a normal span of hfe a malignant growth will 
develop in the majority of them 

Charles G Sutherland M B (Tor ) 


Inversion of the Cecum Its Relationship to Ap- 
pendicitis Perdinando Taha and Demetrio Con 
stantino -Vrchivio di Radiologia, March-Apnl 1936 
14, 91-107 

Taha and Constantino report the results of a study 
of 992 patients who had a lesion in the ilco-cecal 
region and found that in 1 1 per cent there was external 
rotation of the ce'cuiii and in 0 3 per cent internal 

E T Leddv M D 


THE COLON 

Secondary Resections in Rccurnng Carcinoma of the 
Colon J W Thompson Jour Am Med Assn , 
Nov 21. 1930, 107, 1CS8-1G92 
Carcinoma of the colon is a very common le-sion, 
which occurs at all ages In approximately 50 per cent 
of all cases encountered the disease has advanced 
beyond hope of surgical relief There is an operative 
mortality varying from 5 to 35 per cent Frequently 
the recovery of the patient is stormy, and in lesions of 
the rectum and lower part of the colon there is all too 
often the mutilation and social isolation associated with 
permanent colostomy In growths more proximally 
situated, the problem of colostomy is avoided but the 
frequency of recurrence is greater Metastasis to the 


Diverticulitis of the Sigmoid Colon Roscoe R. 
Graham Canadian Med Assn Jour , January 1937 
36, 1-7 

Graham points out that the limitation of i ray m the 
diagnosis of diverticulitis of the sigmoid colon is no 
reflection on the radiologist nor on the method of 
examination The clmioan and radiologist must 
accept an equal responsibdity m amvmg at a diagnosis. 
X ray exammation m 30 patients studied resulted m 
17 (57 per cent) correct diagnoses Contrast bamim 
enema proved one of the most useful technics m aiding 
the diagnosis The variation of the i ray defects in 
cases of div erticulitis and the municry m cases of raahg 
nancy render impossible m some instances the accurate 
differentiation of on inflammatory from a neoplasuc 
lesion Difficulty was also encountered m the abihty 
to assess the progress of the local lesion solely by com- 
parative X ray studies tahen over a penod of months. 
Graham concludes that the responsibihty of the diag 
nosis of the exact nature and progress of this lesion 
should be shared by the radiologist and the cluncian 
with the latter holding himself responsible for the final 
decision 

W A SoDElIAN M D 


liver and to regional lymphatic channels is always a 
specter which haunts the hfe of the individual fortunate 
enough to survive operation The outlooh for a 
patient proved to have even an operable carcinoma of 
the colon is to say the most not greatly encouraging 
In lesions of the colon m which there is not defimte 
evidence of metastasis m the hver recurrence in or 
about the site of previous operative intervention should 
not deter one from re exploration with a second attempt 
at removal of the neoplasm 

A small senes of such coses is presented 
Multiple malignant lesions of the colon are probably 
not so rare as commonly believed They may occur 
simultaneously or develop after a penod of many years 
Charles G Sutherland M B (Tor ) 


Multiple Polyposis of Colon Fomihal Factor and 
Malignant Tendency Descum C McKenney Jour 
Am Med Assn. Dec 5, 1936 107, 1871-1S76 

Erdmann and Moms divide this lesion mto two 
classes the hrst the acquired or adult type the 


CONTRAST MEDIA 

Fatal lododerraa Following Injecbon of Iodized Oil 
for Pulmonary Diagnosis D W Goldstem Jour Am 
Med Assn , May 9, 1936 106, 1669 1660 

Reviewmg the hterature Goldstem failed to find a 
report of death followmg the mjection of iodized oil 
mto the lung He presents the case of a male aged 47 
years who was admitted to the hospital with an erup 
tion that was more or less hraited to the face and upper 
eitremities Two days before 20 c c, of hpiodol (Lafay) 
had been mjected mto the lung for diagnostic purposes 
The followmg mormng a papulopustular eruption was 
noted over the forehead and face which gradually 
spread to the upper part of the chest and the extensor 
surface of the arms and hands The temperature rose 
to 1014® F The patient became nauseated and 
finally was brought to the hospital m a stupor the re 
suit, no doubt of a severe toxemia The unne tests 
were repeatedly positive for the presence of lodme 
The diagnosis was lododerma and acute glomerulone 
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phntis The lesions graduall> spread over most of 
the body The nephritis became more marked and the 
patient died twenty-six dajs after the onset of his 
illness, of nephritis, plus an overwhelming toxemia. 

The author considered it conceivable that in a 
markedly sensiUve or allergic mdividual a sufficient 
quantity of lodme could have been absorbed to be 
responsible for the eruption 

Charles G Sutherland hi B (Tor ) 


THE CRANIUM 

Lesions Involvmg the Cramum and its Contents 
Charles G Sutherland Am Jour Med Sci , Novem- 
ber, 1930, 192, 735-744 

The author very briefly review s the use of roentgen- 
ology m the diagnosis of lesions involvmg the cranium 
and Its contents The review considers the develop- 
ments of the past two to three years, using the most 
significant advancements of the more remote past to 
hnk present roentgenologic practices 

G E Burch M D 


DERMOID CYST 

A Roentgenologic Cntenon of Dermoid Cyst Dallas 
B Phcraister, William B Steen and John C Volder- 
aucr Am Jour Roentgenol and Rad Ther , July, 
1930 30, 14-18 

A new sign in the diagnosis is presented namel> a 
fluid level that shifts with the position of the patient 
This IS due to the fat which is present bemg liquid at 
bod> temperature Absence of this sign is not de- 
pendable negative evidence since presumably some 
dennoids wdl not contam a suitable mixture of non- 
hpoid and lipoid material A case is presented 

S hi Atkins M D 


DIABETES 

Hypertension and Diabetes Their Treatment by 
Radiotherapy James H Hutton. Am Jour Roent- 
genol and Rad Ther June, 1930 35, 813-817 

Durmg an interval of a little over two years 157 
cases of hypertension have bexm tivatcd with small 
doses of radiation over the pituitary and adrenal glands 
Of these, 97 were improved 24 ummproved and 37 
either msuQiciuitly treated or not followed During 
tile same interval, IS cases of essential hypertension 
and dialietcs were similarly treated of which seven 
Were improved as to both conditions four as to hyper- 
tension only and threa. as to diabetes only and three 
were msulTicietitly treateai or not followed Of 45 cases 
of diabetes witliQut hypertension treated, 20 improved, 
12 did not improve and 13 were insufficiently treated 
or not follow eal 


The techmc is 120 kv p , 10 X 10 cm portals over 
ppftr Side of the head and 15 X 15 cm portal for the 
two adrenals, 50 cm distance, 76 roentgens Treat- 
ments are given at weekly intervals, or at longer inter- 
vals if the blood pressure begins to fall, a senes con- 
sisting of SIX treatments each of the above fields 

J E Habbe M D 


Roentgen Irradiation through the Temples for 
Diabetes Melhtus Corrado hlontefusco Archivio di 
Radiologia 1935, 11, 397—103 

The author m the three cases he studied was unable 
to demonstrate a defimte change m the ehraination 
of water the chlonde or the carbonate balance after 
bitemporal irradiation There was a slight lowenng of 
the glicemic level and a slight elevation of the cloremic 
level E T Leddv, hi D 


DOSAGE 

Variations in the Technic and Biologic Effects of 
Fractionated Doses of X radiation H E Martin 
Strahlentherapie, 1936 57, 73 

The author says that ‘the protracted dose prmciple 
therapy has opened up entnely new vistas in the treat- 
ment of malignant tumors The possibilities of this 
method have not been e.xhausted by its apphcation to- 
pharyngeal tumors, nor by the use of x radiation alone 
Except in the relatively easy problems of radiation 
therapy, such as the treatment of small cancers of the 
skin It seems probable that the protracted dose prin- 
ciple will prove to be generally preferable to the mas- 
sive dose method If in certain anatomic locations, in- 
terstitial or mtracavitary radium is preferable to x rays 
the protracted dose method may still be advantageous 
A partisan attitude toward any one method of therapy, 
whether it be toward surgery x rays, or radium, may, 
in certain instances be productive of rapid develop- 
ments from the purely scientific standpoint, but on the 
whole, we believe that cancer therapy and the mtcrests 
of the cancer patient are best served by a fair minded 
and mtclligent apphcation of vanations and combina- 
tions of all methods, m most cases ’ 

Ernst 4 Poule, M D , Ph D 


The Use of Roentgen Rays of Moderate Wave 
Length in the Treatment of Certain Diseases R Rey- 
nolds Strahlentherapie, 1930 57, 132 

The author belicv cs that there is a group of diseases 
which responds well — if not better — to roentgen rays of 
moderate penetration He feels tliat in v icw of the 
present tendency for higher voltages, this fact should be 
kept m mind A few examples arc quoted in the paper 
In ehromc mastitis a potential of 80-100 kv , no filter 
lialf a skin dose given three times at weekly intervals 
usually suffices In chronic myelogenous and lym- 
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phatic leukemia, irradiation nia> be started with 80-100 
let , 0 5 mni Al, one skin dose over two areas over the 
enlarged spleen The same dose is gi\ en over the long 
bones After from five to seven da>s the treatment 
may be repeated In severe easts one half of the skm 
dose IS sufficient If the treatment has to be conducted 
over a longer period, 120-lSOkv filtered through 3 mm 
A1 or 0 5 mm Cu + 3 mm A1 is the preferable tcchmc 
Ljmphadenoma is treated with 90 to 100 k\ filtered 
through 0 5 nim Al, and half a skin dose In the au- 
thor’s experience the masses disappear often in from 
four to five da>s Chronic tuberculous affections seem 
to respond well to one half to three quarters of a skm 
dose with potentials of from 120 to IGO kilovolts Tins 
dose can be given once a we-ek or even less frequeiitlj 
improvement maj be expected in the course of two or 
thre-e months 

Ck-nst \ PoiiLb M D Ph D 


Practical Experiences with the Kcliabiltt> of In- 
direct Dosimetry H Holthusen Strahlentherapie 
1936, 57, -159 

The author describes the method of calibration of the 
X raj apparatus for therapj in his institute He 
measures the output in r (in air) and calculates the 
dose on the surface This ludire-ct” method lias proved 
reliable over a suflicient number of jean, to warrant its 
rceommciidation Dspeciallj valve tube equipment 
has improved the coiistancj of output to render the 
method practical The skin reactions observed after 
doses deteninned in this manner prov ed to be so similar 
as to offer a biologic lest for its aceuraej 

Er-sst a Poiile M D , Ph D 


^ ItIcthod for the Concentration of Roentgen Rajs 
in the Depth V Maraghano Strahlentherapie 1030 
57,299 

In order to improve the depth dose of roentgen rajs 
the author constructed an apparatus which converges 
the beam of the radiation The device called a con 
centrator of rays ” consists of a thick block of paraffin 
resting on a lead filter which has an opening A lead 
cylinder is attached which contains numerous small 
canals arranged in spiral shape The entire cylmder 
IS rotated bj a motor Due to this arrangement the 
emerging radiation is said to be homogeneous A few 
sketches are appended illustrating the apparatus and 

Its workmg mechanism 

Ebujst a Pohlh, M D , Ph D 


Dosage of Gamma Rays by Ionization Measure- 
ments G W C Kaye and W Bmks Strahlenthera 
pie 1936 56, 608 

At the last International Congress in 1934 the au 
thors expressed the opmion that the roentgen” can be 
used for determining the dose m radium therapy They 
studied the problem further with 100 and 180 mg of 
radium respectivelj filtered through 0 5 mm Pt 


When using a well defined beam of radiation a large 
open air ionization chamber as well as a chamber with 
walls made of air equivalent material can be used If 
scattenng is avoided the air wall chambers are suitable 
for measurements m the beam without diaphragms 
The measurements showed that the unit proposed by 
Sicvert (1 mgh at 1 cm distance) corresponds to about 
7 7 r 

Ernst A Pohlb H D , Ph D 


Dosunctrj in Radiation Therapy I — Gamma ray 
Measurements m Roentgens Otto Glasser and Leopold 
Rovner Am Jour Roentgenol and Rad Ther , July, 
1930, 36, 94-104 

Experimental studies of the standard air chamber 
dunng the past few years have shown it to be incapable, 
in Its present form of raeasurmg the true value of 
free air ionization produced by radiations of very short 
wave lengths 

These limitations of operatmg range do not seem to 
affect ionization measurements made with the small 
enclosed type of chamber when measurements are 
made in a large volume of irradiated air 
A senes of studies of the adequate nature of air 
wall matenals for enclosed chambers has been put 
forth bv manj authors and seems to find a useful 
unification of result in the measured values of the 
radium lomzation constant r/mgeh-cm (roentgens 
per milligram clement hour at 1 cm distance) The 
constant r/mgeh cm can thus properly serve as a 
standard upon which to base the ionization measure 
inents of ultra short wave radiations 

The authors have conducted further measurements 
on the value of r/rogeh-cm and have obtained re- 
sults m general agreement with their earhest measure- 
ments and with the work of other authors Their 
value of the air ionization constant for gamma radia 
tions of Ra B and Ra C filtered by 0 5 mm Pt, is 
8 8 r/nigeh-cm 

S M AxraNS hi D 


ENCEPHALOGRAPHY 

Cerebral Roentgenoscopy as an Aid m Pneumoven 
tnculography and Encephalography A J Bendick 
and Ben H Balser Am Jour Roentgenol and Rad 
Ther, June 1936, 35, 790-794 

When mjected with air the entire ventneuJar septum 
IS readily visualized on the fluoroscopic screen The 
authors make practical apphcation of this fact in the 
m atin g of ventncuIogTflras and encephalograms by 
placing the patient mto whose cerebrospinal system air 
has previously been injected mto the optimum Tren 
delenburg and semi-erect angles under roentgenoscopic 
guidance for filmmg the ventricles 

J E Habbe M D 
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TECHNIC OF RADIUM TREATMENT OF CARCINOMA 
OF THE REaUM‘ 

By HARRY H BOWING, M D , and ROBERT E FRICKE, M D , Rochester, Miim 
From the Section on Therapeutic Radiology, The Mayo Climc 


^PHE technic of radium treatment of car- 
cinoma of the rectum vanes more 
^ ividely than that employed for mahg- 
nancy found elsewhere m the body This 
IS perfectly natural and comprehensible 
when one considers the special problems 
encountered and the pecuhanties of rectal 
cancer as contrsisted with cancer of other 
organs 

It IS, of course, known that carcmoma of 
the rectum is insidious m onset, most pa- 
tients consulting a physician about a year 
after the appearance of symptoms While 
tlie majonty of such cancers prove on mi- 
croscopic e\amination to be of a low grade 
of malignancy, there is a marked tendency 
for them to metastasize to vital organs and 
the outcome m untreated cases is in\an- 
ably fatal A German authority recently 
studied a large senes of untreated cases of 
rectal carcmoma and found that most pa- 
tients survived only a year or two after tlie 
diagnosis w as established , ‘)0 per cent lived 
from one and a half to two years, 7 per cent 
In ed tliree years, and only 1 per cent In ed 
file jears (1) 

A luajontj of patients with rectal car- 
ciuoiii i arc m the advanced age group and 
inanv hai c otlier chronic degcneratii e dis- 
C. 1 SCS In such cases one is called on to 
trcil an organ which must continue its 
d uh function, and one must work m a 

' Ucjil iKfor,. thi. Uaiiiolohical SotiLl> of North 
Viiitfiij u( till. TiivuiN M.t.oniI aniiujJ Mcxluip, at 
CiHi-Uituti Ohio Nov oO-Ui.-c -i, I0,5t, 


heavily infected field which cannot be ster- 
ilized 

SURGICAL CONSIDERATIONS 

Carcmoma of the rectum presents a 
major surgical problem, and the radiologist 
must co-operate closely with the surgeon as 
well as with the proctologist Careful 
study of each individual patient is neces- 
sary before a plan of treatment can be 
worked out In well selected cases m which 
lesions are operable — and deasion as to 
operabihty requires much study — pre-op- 
erative radium treatment offers a great 
deal (2) In cases of inoperable lesions, 
radium therapy secures palhation and m- 
creased length of bfe m comfort to many 
patients whose condition otherwise is hope- 
less 

Operability — Classification definmg the 
lesion’s extent or operability is a prerequi- 
site to w'ell planned therapy for malignancy 
anyivhere m the body In rectal cara- 
noma, how'ever, many difficulties are pre- 
sented One must consider the size of the 
lesion, its location and accessibibty, the 
general condition and age of the patient, 
the grade of malignancy of the tumor, the 
presence or absence of distant metastasis, 
and the degree of fixation For instance, a 
small local grow th m the case of a patient 
aged 77 years who has artcnosclerosis and 
myocardial changes would hardly be con- 
sidered operable Nor w ould a small mov- 
able lesion in tlie case of a patient m good 

21 
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general healtli which biopsy revealed to be 
of Grade 4 malignancy, because of the 
known tendency of lesions of a high grade 
of malignancy to metastasize widely and 
also to recur after excision 
In our senes of 132 cases the result of the 
^^^nal classification with regard to oper- 
ability is only partially shown m Table I 
While from the table it would appear that 
bO per cent of the 132 patients had inoper- 
able lesions when first seen, in reality the 
true percentage of inoperable cases was 
more tlian that because the data in the 
table were secured from the primary e\- 
aimnatiou of the patient, and 15 patients, 
or 11 per cent of tlie total, were first re- 
ferred for radium therapy m 1034, with re- 
currences from previous operations In 
two of these cases prior operation had been 
performed m 1931, in one case m 1932, m 
eight cases in 1933, and in four cases m 
1934 Hence, since the lesions m these 
cases, being recurrences, were therefore 
moperable, these 15 cases must be sub- 
tracted from the total in figuring the 
original operable and borderline groupmgs 
(lable I) 


TABLE I — LOCATION OF LESIONS AND INI- 
TIAL CLASSIFICATION AS TO OPEILABILITY 


Location 

Cases 

Per 

cent 

[ Operable 

1 OaoJerlme 

1 taopcrable 

Cases 

Per 

cent 

Cases 

[ Per 
' cent 

[Cases 

Per 

cent 

Anorectal 

20 

15 

0 

J0_ 

3 

15 

i 11 " 

56 

Low rectal 


B 

12 

B 

B 

B 

B 

mm 

Mid rectal 

fm 


12 


B 

B 

B 

B 

HJeb 

rectuJ 

2d 

20 

4 

15 

4 

15 

18 


Recto- 

sigmoidal 

B 

16 

3 

40 

3 

15 

9 

■ 

Total 

132 1 

100 1 

42 

ioi 

10 

5 

80 

60 I 


The location or accessibility of the le- 
sions IS of great importance from the stand- 
pomt of radium treatment In Table I it 
will be seen that 30 per cent of the total 
growths were m the anorectal and recto- 
sigmoidal regions, bemg about evenly 
divided between the two Growths in 
these two regions present difficulties m 
treatment Anorectal lesions are exqm- 
sitely painful and tender to any mampula- 


tion Many of these growths are squa- 
mous-cell epithehomas On radium treat- 
nmnt, these speedily undergo regression, 
affording marked palhation, but unfortu- 
nately metastasis to the mguinal l 3 Tnph 
nodes is extremely common and the prog- 
nosis IS, therefore, guarded Rectosigmoi- 
dal tumors often extend upward, and smee 
it IS possible to treat only those growths 
which are visible through the endoscope, 
treatment is necessarily limited 
Biopsy — Biopsy has for many years 
been routinely performed at the first proc- 
toscopic examination whenever this has 
been possible We feel that the informa- 
tion so obtained is most valuable and that 
the risk, if any, is small A small fragment 
of tissue about the size of a gram of wheat 
is removed with a rongeur In this senes 
of cases biopsy was positive for mahgnancy 
m 125 cases, or 95 per cent of the total Of 
the remaimng seven cases, biopsy was not 
made in four (m one of these cases surface 
healmg had occurred from recent radium 
treatment elsewhere) In the other three 
cases inflammatory tissue was reported, 
however, m all three of them the growth 
was obviously malignant climcally, and 
evidently representative tissue had not 
been selected for exammation In Table 
II it will be noted that 86 per cent of all 


TABLE rr — ^RESXmTS OF BIOPSY 


Tj-pe of CdJ 

1 Grade of JfaJignancy 

.L^ 

2 

3 

Bjn 

Adenocarcinoma 

29 

54 

4 

I^B 

Adenocarcinoma 
in adenoma 

8 



B 

Papillary adeno- 
carcinoma 

S 

6 



Colloid caremoma 



3 

2 

Squamous-cell 

epithelioma 


o 

4 


Fibrosarcoma 


1 



Inflammatory tissue 3 





Biopsy not performed 4 





Total 7 

. 

45 

63 

11 

6 

108 1 
(86 per cent) j 

17 

(14 per cent) 


positive biopsies revealed mahgnancy of 
Grades 1 and 2, and m only 14 per cent of 
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the 125 cases was mahgnancy of Grades 3 
and 4 

Colostomy — ^The value of colostomy m 
cases of carcinoma of the rectmn presents 
an mterestmg problem In this senes col- 
ostomy was not performed m 75 cases, or 
57 per cent, but was performed m the re- 
maimng 57 cases, m four instances else- 
where There is no question but that col- 
ostomy IS necessary when marked obstruc- 
tion IS present and the general condition of 
the patient permits Beside reheving ob- 
struction, the operation allows exploration 
of the viscera for evidence of metastasis, 
affordmg very valuable information which 
may alter the whole plan of treatment In 
adibon, the field of treatment can be kept 
much cleaner after colostomy, and a larger 
dosage of radium can be employed because 
ensuing stncture ivill not be so disturbmg 

Patients with rectal carcmoma, however, 
can be cured without colostomy, and palha- 
tion has been secured m many other cases 
The techmc of treatment has to be more 
delicate in such cases, and the dose of ra- 
dium milder to reduce subsequent stncture 
The patient must be given a low residue or 
non-residue diet dunng treatment, with 
nuld cathartics and daily rectal imga- 
tions ^lany patients ivith extensive in- 
operable lesions, if no senous obstruction 
exists, can be treated by dietary measures 
and colostomy can be postponed for a year 
or longer 

TYPES OF RADIUM TREATMENT 

The technic of radium treatment for the 
xanous types of rectal lesions is difficult 
to describe Binkley, for example, has 
stressed the importance of implantation 
and of teleradium Careful summing up 
of the whole situation in eacli particular 
case, how e\ cr, is a prerequisite to mtelhgent 
planning The technic of radium treat- 
ment \ancs widelj according to the pur- 
pose to be achiex ed Methods fall uito two 
general categories (1) radical aggressue 
treatment intended to effect a possible cure, 
and (2) limited palhatue treatment in- 
tended to rebel e pain and to retard the 
proqrev, of the growth wlien the lesion is 


moperable The former plan is, of course, 
attended with some risk 

Radical Aggressive Treatment — ^In the 
first category is the careful msertion 
throughout the substance of the growth of 
needles cont ainin g radium element or gold 
radon seeds, employing sacral anesthesia, 
also, and with less risk, the precise appli- 
cation of two umversal tubes, strapped to- 
gether with adhesive to form a small 
plaque, inserted through the endoscope 
duectly against the growrth 

Radical or aggressive radium treatment 
is mdicated m two classes of operable cases 
(1) as a pre-operative measure, best given 
wlule the patient is convalescmg from col- 
ostomy (three months after this senes of 
treatments the patient should return for 
consideration of radical resection), and (2) 
m cases of small polypoid lesions of a low 
grade of mahgnancy In such cases the 
growth may be destroyed entuely, without 
subsequent surgical treatment, by fulgura- 
tion (5) usmg monotenmnal current (which 
destroys tissue by desiccation) and radium 

Limited Palliative Treatment — ^In the 
category of himted palhative treatment 
not engendenng mudi nsk is the appli- 
cation of radium packs at a distance 
Single tubes heavily filtered xvith lead and 
rubber are placed through the proctoscope 
in the center of annular growths, and two 
or three umversal tubes arranged m tan- 
dem m the center of a hard rubber apphea- 
tor are inserted mto the rectum for the 
treatment of anorectal or low rectal neo- 
plasms Vaginal apphcations are em- 
ployed for women, usmg the vagmal portal 
as an additional focus for irradiation 

TECHNIC 

Our techmc of radium treatment at the 
Clmic has been undergomg modifications 
from time to time In order to analyze tlie 
most recent methods, w'e have checked the 
records of all patients with carcmoma of the 
rectum w'ho were for the first time referred 
for radium treatment to the Section on 
Therapeutic Radiology of The Alayo 
Clmic dunng 1034 Patients who re- 
turned dunng the year but who had pre- 
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A^iously been treated with radium were 
not included This is in no sense, however, 
a study of results, the results of radium 
treatment having previously been published 
(3) As has been mentioned previously, 
there were 132 patients m all, 78 (or 5‘) 
per cent) being males, and 54 (or 41 per 
cent) bemg females The youngest patient 

was 2S years of age, the oldest Sb, the aver- 
3ge was 5S, 75 per cent of the patients 
ivere more than fifty years of age 

Radical or Aggressive Radium Trealment 
Implantation — Gold radon seeds contain- 
ing from 1 to 2 inilhcunes each, or needles 
containmg 1 mg of radium sulphate filtered 
through platinum, were used in 10 of our 
132 cases Surgical diathenny with biter- 
nunal current (which destroys tissue by 
coagulation) was employed in two of these 
cases to facilitate introduction of the 
needles and to immmize bleeding and the 
spread of infection In two additional 
cases of recurrent carcinomatous masses, 5 
mg steel alloy needles were employed 

The techmc of implantation consists, 
first, m careful preparation of the patient 
A non-residue diet is necessary for several 
days if colostomy has not been performed 
Ihe rectum is carefully and thoroughly 
cleansed ivith soap and water enemas 
Sacral block anesthesia is employed and a 
kidney rest position is used The lesion is 
exposed with a proctoscope, and the field is 
carefully washed and cleansed with green 
soap and water and antiseptic solution 
The needles or seeds are then distributed 
as evenly as possible, an effort bemg made 
to irradiate each cubic centimeter of 
tissue 

Contact Trealment — Contact treatment 
consists m the application of two imiversal 
tubes, containmg equal amounts of radon 
or radium sulphate, strapped together side 
by side to form a small plaque The two 
brass tubes are covered with rubber to 
avoid the effects of secondary irradiation 
Long strmgs are then attached to this two- 
tube plaque The patient, followmg rectal 
cleansmg enemas and a hypodermic of 
“H M C No 2” or one-sixth gram (0 01 
gm ) of morphme sulphate to relax the 


parts, IS placed on the proctoscopic table 
and the lesion is visualized by endoscopic 
methods The lesion is then cleansed with 
an antiseptic solution and the plaque is 
placed directly agamst the lesion It is 
held m place by a liberal packmg of gauze 
moistened with antiseptic, the packmg is 
used distal and proximal to the radium 
plaque and displaces the opposite rectal 
wall The dosage employed vanes from 
40 to 100 miUicurie- or milligram-hours per 
square centimeter of mahgnant tissue sur- 
face covered by the plaque The vanation 
is determmed by the extent of mfiltrabon 
and the amount of packmg which can be 
inserted to protect the opposite wall as well 
as by tlie size of the lumen and the pres- 
ence of a colomc stoma, and so forth 

The patient rests quietly m bed after the 
plaque is m position, usually sleepmg under 
the influence of the hypodenmc medica- 
tion The area covered by the plaque meas- 
ures about 2 5 by 1 5 cm , daily doses be- 
ing continued until the entire surface of the 
lesion has been treated The objechon 
may be raised that radium tubes so apphed 
will not remam m place Very careful 
packmg of gauze beyond and below the 
plaque, however, should retam it m posi- 
tion When patients return after three 
months, ex amin ation reveals that changes 
m tissue due to treatment are well confined 
to the area of malignancy We would like 
to emphasize the fact that this contact 
treatment demands as much care and con- 
centration as mterstitial treatment The 
proctoscopes and metal packers employed 
are marked m centimeters to record the ex- 
act position of each application 

Contact treatment was employed m 89 
of our 132 cases, m 27 cases treatment fol- 
lowed destruction of the growth by electro- 
thenmc methods We have found it expe- 
dient to begm treatment at the time of ful- 
guration — immediate treatment tends to 
prevent post-fulguration hemorrhage as 
well as to destroy residual cancer cells 
These various types of radical aggres- 
sive treatment, of course, entail some risk 
The treatment planned had to be aban- 
doned because of comphcations m only five 
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instances, and there were no hospital 
deaths in this group of cases 

Limited or Palliative Radium Treatment 
— Limited or conservative treatment m the 
mam entails very httle or no risk It was 
used m the majonty of our cases for ad- 
vanced moperable lesions In our senes of 
132 cases there was clmical evidence of 
metastasis to the liver m 13 cases, and 
metastasis was proved at colostomy or ex- 
ploratory operation m mne of these cases 
Metastasis to the lungs was present m four 
cases, and to the nbs in one Metastatic 
supraclavicular nodes were found m one 
case Metastasis to the aortic lymph nodes 
was found m one case, to the omentum in 
another, and to the mesentery m a third 
case, all proved at operation In two cases 
the growth had perforated to the bladder, 
and m two other cases to the pentoneum 
Metastasis to the ingumal lymph nodes 
is very common, especially ivith cancers of 
the lower part of the rectum These nodes 
were enlarged and shotty and suspicious of 
metastasis m 68 cases For all of these 
desperately ill mdividuals only limited 
treatment, of course, could be advised 
Treatment of the 15 patients with recur- 
rent carcinomatous lesions was for the most 
part palhative, m only two cases were 
radium needles inserted mto the recurrent 
growth In eight of these cases teleradium 
was employed, in the remaining fi\e, ra- 
dium tubes It IS mterestmg to note in 
this connection that a third of these recur- 
rent lesions were of a high grade of mahg- 
nancy (Grades 3 and 4) This is m con- 
trast to 14 per cent which represents the 
percentage of lesions of these grades of 
malignancy in the senes as a whole The 
high mortality in cases of recurrence of 
rectal carcinoma is illustrated by the fact 
that only three of these 15 patients (20 per 
cent) were Imng two years after treatment 
for the recurrence, and only one of these 
patients appears to be free of the disease 
External Irradiation — Thirteen of the 
patients m the senes received tlus form of 
treatment, which consisted of 200 mg of 
radium filtered through lead at a distance 
of 5 cm over several portals Eighteen pa- 


tients received high voltage roentgen ther- 
apy, seven having received such treatment 
elsewhere The mguinal regions were ex- 
ternally irradiated by radium blocks in 68 
cases, in the case of low rectal lesions the 
groins were treated almost routmely, es- 
pecially when the nodes were enlarged and 
firm, or promment m one grom and not the 
other The groms were checker-boarded 
mto areas 4 cm square , 50 mg of radium 
was then used, filtered with 2 mm of lead 
at a distance of one mch (2 5 cm ) over each 
area Four areas were treated at a tune 
and an erjdhema dose was employed 

Central Irradiation — Forty-two patients 
with annular lesions were treated by cen- 
tral irradiation One tube, with or without 
additional lead and rubber as a filter, was 
placed m the center of the mvolved mtes- 
tmal lumen A field corresponding to the 
length of the tube was treated daily Lead 
was used as a filter when lesions were thick 
or much superficial necrosis existed Dos- 
ages ranged from 300 to 700 milhcune- 
hours per apphcation The mtention m 
such cases was to retard the growth and 
mamtam a patent mtestmal lumen 

Vaginal Irradiation — Forty-one of the 
54 female patients received vagmal radium 
treatments m addition to irradiation of the 
mtestmal mahgnancy, itself, 2 mm of 
lead and 1 cm of rubber were used as a 
filter 

Other Forms of Irradiation — Radium 
tubes consistmg of 0 5 mm of sdver and 1 
mm of brass were used on a lead stem m 
four cases and mserted m malignant rectal 
smuses, 300 to 400 milhcune-hours per 
field bemg employed In 32 cases of ano- 
rectal or low rectal lesions, moderate irra- 
diation was employed, usmg three tubes of 
50 milhcunes each in tandem m a hard 
rubber applicator This treatment was 
used mainly for annular lesions, a total 
dosage of about 450 milhcune-hours bemg 
employed 

SUMMARY 

Caremoma of the rectum is a rapidly 
fatal disease attended by severe pam, 
bleedmg, and intestinal obstruction The 
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viously been treated with radium were 
not included 4 his is in no sense, however, 
a study of results, the results of radium 
treatment having previously been published 
(3) As has been mentioned previously, 
there were 132 patients m all, 7S (or o<) 
per cent) being males, and 54 (or 41 per 
cent) being females The youngest patient 

was 2S years of age, the oldest SO , the aver- 
age was oS, 75 per cent of the patients 
were more than fifty years of age 

Radical or Aggressive Radium Treatment 
Implantation — Gold radon seeds contain- 
ing from 1 to 2 milhcunes each, or needles 
contaimng 1 mg of radium sulphate filtered 
through platinum, were used m 10 of our 
132 cases Surgical diathermy mth biter- 
ininal current (which destroys tissue by 
coagulation) was employed m two of these 
cases to facilitate introduction of the 
needles and to mimmize bleeding and the 
spread of infection In two additional 
cases of recurrent carcinomatous masses, 5 
rag steel alloy needles w ere employed 

The teclimc of implantation consists, 
first, m careful preparation of the patient 
A non-residuc diet is necessary for several 
days if colostomy has not been performed 
The rectum is carefully and thoroughly 
cleansed wth soap and water enemas 
Sacral block anesthesia is employed and a 
kidney rest position is used The lesion is 
exposed with a proctoscope, and the field is 
carefully washed and cleansed with green 
soap and water and antiseptic solution 
The needles or seeds are then distnbuted 
as evenly as possible, an effort bemg made 
to irradiate each cubic centimeter of 
tissue 

Contact Treatment — Contact treatment 
consists m the apphcation of two universal 
tubes, contammg equal amounts of radon 
or radium sulphate, strapped together side 
by side to form a small plaque The two 
brass tubes are covered with rubber to 
avoid the effects of secondary irradiation 
Long strmgs are then attached to this two- 
tube plaque The patient, followmg rectal 
cleansmg enemas and a hypodermic of 
^‘HMC No 2" or one-sixtii grain (0 01 
gm) of morphine sulphate to relax the 


parts, IS placed on the proctoscopic table 
and the lesion is visualized by endoscopic 
methods The lesion is then cleansed with 
an antiseptic solution and the plaque is 
placed directly against the lesion It is 
held m place by a hberal packing of gauze 
moistened with antiseptic, the packing is 
used distal and proximal to the radium 
plaque and displaces the opposite rectal 
wall The dosage employed vanes from 
40 to 100 milhcune- or mdhgram-hours per 
square centimeter of raahgnant tissue sur- 
face covered by the plaque The vanation 
IS detennined by the extent of infiltrabon 
and tlie amount of paclang which can be 
inserted to protect the opposite wall as well 
as by the size of the lumen and the pres- 
ence of a colomc stoma, and so forth 
The patient rests quietly m bed after the 
plaque is in position, usually sleepmg under 
the influence of the hypodermic medica- 
tion The area covered by the plaque meas- 
ures about 2 5 by 1 5 cm , daily doses be- 
ing continued until the entire sirface of the 
lesion has been treated The objection 
may be raised that radium tubes so apphed 
will not remam m place Very careful 
packmg of gauze beyond and below the 
plaque, however, should retam it m posi- 
tion When patients return after three 
months, exammation reveals that changes 
m tissue due to treatment are well confined 
to the area of mahgnancy We would like 
to emphasize the fact that this contact 
treatment demands as much care and con- 
centration as mterstitial treatment The 
proctoscopes and metal packers employed 
are marked m centimeters to record the ex- 
act position of each apphcation 

Contact treatment was employed m 89 
of our 132 cases, m 27 cases treatment fol- 
lowed destruction of the growth by electro- 
thermic methods We have found it expe- 
dient to begm treatment at the tune of ful- 
guration — immediate treatment tends to 
prevent post-fulguration hemoirhage as 
well as to destroy residual cancer cells 
These vanous types of radical aggres- 
sive treatment, of course, entail some risk 
The treatment planned bad to be aban- 
doned because of comphcations m only five 



PERORAL X-RADIATION IN THE TREATMENT OF INTRA-ORAL CANCERS 

By HAYES E MARTIN, M D , FACS, New York City 
Attending Surgeon, Memonal Hospital 


T ^^HE protracted, fractional, or divided 
dose principle of radiation is now 
widely accepted as being preferable 
to the massive dose method m the treat- 
ment of mahgnant tumors m general The 
favorable results obtained by this prmciple 
of radiation in pharyngeal growths logically 
suggest its use for those of the oral cavity 
proper Experience has shown, however, 
that mtra-oral tumors are generally more 
radioresistant than those of the pharynx, 
and that mterstitial as well as external ra- 
diation is required for then control m most 
cases We are of the opmion that these 
two methods of radiation (external and m- 
terstitial) may be combined to advantage 
m the treatment of practically all mtra- 
oral cancer In this combination of meth- 


Adequate dosage by any method for 
large or radioresistant tumors of the oral 
cavity IS commonly attended by certain 
untoward effects, both immediate and re- 
mote, m the adjacent normal tissues, and 
the techmc described in this report is de- 
signed so as to lessen the incidence and se- 
venty of these untoward effects 

One of the mam objections to the use of 
divided dose x-radiation m the treatment 
of cancer of the oral cavity proper is that, 
if the skin of the cheeks and/or submaxd- 
lary regions is used as the portal of entry, 
undesirable reactions are produced m the 
overlymg or adjacent normal tissues The 
nature and form of these undesirable reac- 
tions may be defined as follows Fust, 
there are the immediate and temporary 



/ } u Interchangeable cylinders for peroral x-radiation By combination with the master cylinders 

(a) and the interchangeable cylinders (B), target-sUa distances of either 35 cm or 50 cm may be obtamed 
Interchangeable cyUnders of the regular shape (JJ) have diameters of 5 4, 3 6, 3, and 2 5 cm resoectivelv 
and are used whm the (Section of beam is at nght angles to the tumor surface A correspomhng set of 
cylmders wth obhque-shaped ends (C) are used when the tumor must be approached obliquely ” 


ods, the external radiation is given first m 
daily divided doses over a period of from 
two to three weeks, and is then followed 
immediately by the implantation of a small 
or moderate dose of radon seeds 

* Read at the Twentj second Annual Mectmg of the 
Radiological Society of North America m Cincinnati 
Nov 30-Dcc 4 193b 


effects which consist of an acute radiation 
dermatitis m the skm and a radiation mu- 
cositis m the normal tissues of the cheeks, 
jaws, palate, or tongue If these reactions 
are not confined to the local tumor area, 
but extend wdely, they are highly objec- 
tionable, smee not only do they increase 
the discomfort, but also sorely tax the 
527 
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onset IS insidious, and in most cases the 
condition is ivell advanced when patients 
are first seen Surgery and radium ther- 
apy can co-operate m the cure of less ex- 
tensive lesions and m other cases effect 
palliation 

A review of the ld2 cases in this series of 
patients who were first referred for radium 
therapy at The Mayo Clinic durmg 1934 
indicated that most of the patients were in 
the advanced age group, their average age 
being oS years Other degenerative dis- 
eases were present in many cases and the 
life expectancy was accordingly not high 
In the majority of the cases the lesion was 
inoperable as a result of metastasis or of its 
extent and fixation 

Radical or aggressue radium therapy 
was employed m 12 cases and consisted of 
interstitial treatment with radon seeds or 
radium element needles, with or without 
the aid of surgical diathermy This treat- 
ment was also used as a pre-operative meas- 
ure, radical excision of the growtli being 
carried out later Contact treatment con- 
sisted of two tubes strapped together to 
form a plaque, which was maintained se- 
curely against the lesion by rectal packing 
This treatment was employed in S9 cases 
Dally treatments were given until the en- 
tire surface of the lesion was irradiated 
Another method of attack m the case of 
small lesions was destruction of the growth 
by fulguration followed immediately by 
this contact method of treatment Such 
patients should be re-exammed every three 
months and further treatment given if nec- 
essary 

Conservative or limited treatment was 
apphed m tlie remaimng 31 cases in this 
senes In these, the lesion was advanced 
and moperable, and palliation was all that 
was mtended The techmc consisted of 
external uradiation ivith either radium at 


a distance or roentgen rays Teleradium 
was employed over the Ijonph nodes of the 
groms heavily filtered tubes were placed 
in the center of annular growths, and addi- 
tional vagmal appheabons were employed 
for female pabents 

CONCLUSIONS 

Radium is a very flexible agent and beat- 
ment can be applied in a vanety of ways 
Each patient must be studied carefully and 
the intent of treatment defimtely estab- 
hshed , that is, whether cure is possible or 
only palliation can be expected The tech- 
mc differs for the two groups In the 
smaller group showing possibility of cure, 
especially close co-operabon with surgery 
is indicated Colostomy is opbonal but 
very valuable 

The treatment of caremoma of the rec- 
tum presents obstacles not encountered m 
dealing with mahgnant neoplasms of other 
organs Treatment is necessarily tedious 
and mvolves extreme care and concentra 
bon Patients cannot be treated humedly, 
nor can treatment be standardised The 
reward of good results vanes directly with 
the care and judgment exerased and with 
expenence m beabng this mtractable con- 
dition 
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tn the desired area and volume, and to m- tenor nasopharynx or antra, smce these 
“IS cTeLn to the tmhor regtons muet be approached obhquely 

We have constructed such metal cylinders through the open mouth ^ ^ , 

Tbris tSmg^hL wtth lead) m vanous The patreat may be p aced « th= d-sal 

sizes (2 5, 3, 3 5, and 4 cm m diameter) recumbent position on a table and the tube- 



Fig 2 Peroral x radvatioa with the patient A in a recumbent position and B C D, E and F seated in a 
chair, the tube-holder tilted and adjusted The position of the head is mamtamed by a head rest 


The 3a%vs can seldom be separated to admit 
larger diameters than 4 cm All of these 
fit into a master cyhnder or cone so as to 
be readily mterchangeable The vanous 
shapes and sizes are illustrated m Figure 1 
The regular shape (Fig 1-5) is used for le- 
sions of the cheeks, anterior portion of the 
tongue, floor of mouth, etc Those with 
the tapered oblique-shaped ends (Fig 
1-C) are used for the tonsdlar or palatal re- 
gions where the projectmg edge may serve 
as a tongue depressor The tapered end is 
also advantageous in irradiating the pos- 


holder lowered so that the cyhnder enters 
the mouth at the proper angle (Fig 2-/1) 
Although this method may be somewhat 
unwieldy, it has the advantage of stabihty 
once the proper set-up has been achieved 
A more flexible techmc is to place the pa- 
tient m a sittmg position before the tube- 
holder, which IS then tilted, raised, or low- 
ered, and the position of the patient’s head 
adjusted until the desired set-up is ob- 
tamed The position of the head is mam- 
tamed by an adjustable head rest attached 
to the chair (Figs 2-C, 2-D, 2-E, 2-F) 
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local and general tolerance Secondly, 
there are the remote effects, such as late 
radionecrosis, osteomyelitis, or dental 
canes, which are due to diffuse degenera- 
tive changes m the soft tissues, the bones 


discussion is concerned, that is, the elmu- 
nation of the overlymg or mtervemng lay- 
ers of normal tissues by the use of the open 
mouth as the portal of entry m the external 
radiation of mtra-oral tumors 



rig 2- 1 

of the jaws and m the dental apparatus 
Such complications, both immediate and 
remote, would undoubtedly be justifiable 
in an effort to cure an otherwise lethal dis- 
ease if they were unavoidable, but we be- 
lieve that they may be largely obviated by 
the techmc which we shall descnbe in this 
report 

One of the best methods of prevention is 
to employ the open mouth as the portal of 
entry so that a narrow beam of \-radiation 
strikes the tumor area without first tra- 
versmg an overlymg layer of normal tissue 
If this is impossible, one may so locate the 
skm portal and so direct the beam of radia- 
tion that while it may pass through normal 
tissues before reachmg the tumor, it avoids 
those normal structures most easily mjured 
(bone and dental structures), both proxi- 
mal and distal, to the tumor area It is 
with the first of these propositions that this 



Fig 2 B 


By using the open mouth as the portal 
of entry for \-raiation, a growth of the 
tongue, tonsil, etc , may be converted mto 
a surface tumor, so that it will receive the 
greatest intensity of any tissue m the ma- 
dent beam of external radiation The con- 
version of mtra-oral tumors mto surface 
lesions for purposes of external radiation 
makes them somewhat resemble skm tu- 
mors, whose relative ease of control by 
radiation depends m great part on their 
position at the surface 

Peroral x-radiation is apphcable for 
growths of the followmg regions the ton- 
gue, floor of mouth, jaws, mucosa of the 
cheeks, tonsils, hard and soft palate, maxil- 
lary antra, and posterior nasopharynx 
The base of the tongue and that portion of 
the pharynx below it require external skm 
portals, since they cannot be approached 
directly through the open mouth 

TECHNIC 

An essential factor m peroral x-radiation 
IS the use of metal cylmders attached to 
the tube-holder which serve to separate 
the bps and jaws, to retract certam normal 
mtra-oral structures m the approach to 
the tumor, to limi t the beam of radiation 
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horizontal and the vertical plane is de- 
cided upon These factors are then re- 
corded m relation to fixed anatomic 


drawn out of the mouth and positioned so 
that the growth may be made most di- 
rectly accessible (Fig 2-E) 



Fig 4 Diagrammatic representation of peroral x radiation m cancer of the tonsil 


structures, such as the angle of the jaw, 
inner or outer canthus, pupd of the eye, 
lobule, tragus, or other portions of the ear, 
etc By such means, the correctness and 
uniformity of all subsequent set-ups are 
assured This diagram should be used for 
reference at each subsequent treatment 
From a lateral position, the horizontal level 
is observed and adjusted, and then stand- 
ing behmd the patient, the position of the 
patient’s head is adjusted in relation to the 
duection of the beam m the vertical plane 
Each mdividual case will reqiure its own 
modifications and adjustments The set- 
up for a tonsiUar lesion is shown diagram- 
matically m Figure 4 For lesions of the 
mucosa of the cheeks, the cyhnder and 
duection of the beam are almost trans- 
verse (Fig 2-B) For the antenor floor of 
the mouth or the antenor portion of the 
tongue, the beam is tilted obliquely down- 
ward and backward (Fig 2-C) For the 
postenor nasopharynx, it is tilted upward 
(Fig 2-D) In lesions of the lateral border 
of the tongue, the patient is duected to 
grasp the tip of the tongue with his fingers 
and by a combination of protrusion and 
traction to one side, the tongue is partly 


DOSAGE 

In the average case, the dosage is chosen 
with a view to the implantation of a sup- 
plementary dose of radon gold seeds, ex- 
cept m such locations as the postenor 
nasopharynx, where the peroral portal is 
combmed with skm of the cheek portals or 
with a nasopharyngeal radium capsule 

The size of the total dose wiU depend on 
a number of factors, such as the size of the 
portal (cyhnder), the position and histo- 
logic character of the growth, and the m- 
tended supplementary dose of seeds In 
an average situation, such as a tumor 2 5 
cm m diameter on the lateral border of the 
tongue, we would use a cyhnder 3 cm m 
diameter, and apply a daily dose of from 
200 to 250 r for 20 daily doses for a total 
of from 4,000 to 5,000 r, and immediately 
implant from 6 to S miUicunes m seeds 
For larger portals 4 cm m diameter m the 
same location, the dose is reduced to from 
150 to 200 r daily for a total of from 3,000 
to 4,000 r m the same penod Smaller por- 
tals 2 5 cm m diameter may be given 
from 350 to 400 r daily for totals of 6,000 r 
or more The above mentioned doses are 
measured m au at the target-skm distance 
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We have treated a number of patients per- 
orally with an x-ray tube structurally built 
in a fixed position ivitli a fixed portal point- 


In selectmg cases for treatment by this 
techmc, one should make certam that the 
growth IS of suitable size and position to be 



Tig 3 A t>pical set up for peroral X radiation of carcinoma of the nght tonsil In A the direction of the 
beam in the horizontal plane is designated by the arrow pointing from the hps backward through the angle of 
the jaw The \crtical plane is designated in 5 by the anoiv passing through the center of Uie mouth and 
pupil of the nght cjl: The aide over the mouth m S mdicatcs that a 3 cm peroral cylmder is to be used 
Such a record of treatment factors insures a correct and umfomi set up for all treatments m a given case. 


mg obliquely upward at an angle of 45 de- approached through the open mouth The 
grees from the horizontal level, but this tumor should be of such size as to be rea- 
form of apparatus is less flexible than the sonably well mcluded withm the beam of 
adjustable tube-holder radiation (up to 3 5-4 cm ) Teeth m the 

For most cases, we have used \-rays at upper and lower jaws antenorly may have 
200 kv , 30 ma , 05 cm T S D (target-skm to be extracted m order to admit a cylmder 
distance), and 0 5 mm Cu filter Radia- of the necessary diameter Inabdity to 
tion of such penetration seems mdicated in separate the jaws sufiSaently to admit the 
deeply infiltratmg growths (2-3 cm ) For peroral cylmder makes it impossible to em- 
more superficial lesions we have, m a few ploy this method ^ 

instances, employed x-rays at 100 kv , 5 We have constructed a senes of sample 
ma , 35 cm T S D , and 1 0-3 0 mm A1 cylmders which are kept on hand at the 
filter Radiation of such moderate pene- examining chair m the clrnic where the 
tration appears to have certam advantages treatment is outhned The smtabihty m 
in superficial lesions (less than 1 cm m the mdividual case, and the exact factors 
depth) We have recently installed the of the techmc are deaded upon and re- 
apparatus illustrated m Figure 2 with the corded before the patient is taken to the x- 
followmg factors 200 kv , S ma , 35 and ray treatment room, as is illustrated m a 
50 cm T S D , and 0 5 mm Cu filter In typical case m Figure 3 By inspection 
the future we shall probably employ the through the open end of the sample, the 
^ m i TV fnr most superfioal lesions proper size of cyhnder is selected and the 
35 cm exact duection of the beam m both the 

treated perorally 
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By IRA I KAPLAN, B Sc , M D , New York Cuy 
Director, Radiation Therapy Service, Bellevue Hospital 


TREATMENT of the mahgnant hp 
IS based upon the position, extent, 
^ and site of the lesion, whether or not 
It IS ulcerated and infected , flat, indurated, 
and whether or not lymphatic glandular 
involvement is present 

Lymph node involvement is important 
because the location, type, and condition 
of the lymph drainage areas considerably 
influence the method of procedure for their 
control, along ivith treatment of the pri- 
mary lesion In our senes- of IGO treated 
cases, 22 showed palpable lymph node in- 
volvement at the time of admission The 
duration of the lesion before treatment de- 
termined m most mstances the occurrence 
of lymph node invasion Neck node m- 
volvement was uncommon m cases seen 
within the first six months from the onset 
of the local lesion 

The age of the patient is important , the 
younger the patient the more drastic being 
the treatment required to control the 
mahgnant process, m older patients with 
localized lesion surgery is often the method 
of choice and may readily eliminate the 
entue condition, and irradiation admims- 
tered post-operatively prevents recurrence 
and metastases The youngest patient 
treated was 21 years old and the oldest 
was 82 years old In our series only six 
females were affected Occasionally the 
presence of the lesion may be due to ir- 
ntation by an irregular, rotten tooth, a 
poorly fitting denture, or to pipe smokmg 
Thirty-four patients were persistent 
pipe-smokers, 35 were cigarette-smokers, 
and four were cigar-smokers Two pa- 
tients chewed tobacco, So smoked oc- 
casionally or not at all 


Ehmmation of the imtani agent is 
essential before any treatment is at- 
tempted Mouth hygiene must be cared 
for before irradiation is employed m order 
to prevent local infection of the involved 
area and subsequent bone necrosis foUow- 
mg radiation therapy, espeaally m cases m 
which tooth extraction is required 

The lesion on the hp may be a localized, 
scaly mdurated, dry keratotic area, an 
ulceration, or a large bulky cauhflower- 
hke growth mvolving the whole hp and 
part of the dun Biopsy is advisable in 
all cases and is easily effected m the ulcera- 
tive type , in the keratotic localized lesion 
biopsy may at the same tune remove the 
whole condition 

In most cases the hp lesion pathology 
was squamous-cell epithehoma In most 
mstances the lower hp is involved, oc- 
casionally, however, a mahgnancy of the 
upper hp IS encountered 

Treatment of cancer of the hp is earned 
out either by surgery and irradiation or by 
irradiation alone 

In all cases, whether surgery or irradi- 
ation IS employed, treatment begins with 
therapy to the neck gland area draimng 
the hp lesion, followed by local treatment 
of the hp Treatment of the neck glandu- 
lar areas may be with high voltage x-ray 
or radium therapy When the former is 
used, usually both sides of the neck 
are treated, whether or not palpable lymph 
nodes are present, a more intensive treat- 
ment being given when nodes are already 
demonstrable The \-ray therapy is di- 
rected to fields sufficiently large to cover 
the whole neck area, both sides being 
treated on alternate days, a dose of from 
150 to 200 r bemg given per field per day, 
a total dose of from 850 to 3,000 r being 
given each area, depending on the amount 
of lymph node mvolvement present The 
factors employed are 200 kv , 4-5 ma , 0 5 


' Presented before tlic Radiological Society of North 
America at the Twenty second Annual Meeting at 
Crocmnali, Nov 30-Dcc 4 1930 
* Period covers the years from 1924 to 1935 
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We have successfully employed several 
variations of technic, such as fractionated 
peroral \-ray treatment given every other 
day or even twice a week, if the patient 
lives at a distance from the clinic In such 


e\tended theu- apphcation until, at the 
present tune, we find them of great advan- 
tage in most tumors of the oral cavity 
By this means, the reaction from the x-ra- 
diation may be confined to the immediate 
area of the tumor, while the adjacent nor- 


instances, the individual doses are raised 
so as to bring up the total to the requmed mal tissues, such as the jaws, teeth, palate 

etc , may be almost completely protected 


level In another variation, the total pe 
nod of \-radiation may be cut down to ten 
days or two weeks with a corresponding 
decrease m the total dose of \-radiation and 
an increase in the dose of radon seeds The 
possible number of such variations is un- 
limited and their indications and success 
mil depend on the evperiencc and ingenuity 
of the surgeon 

It often happens that the growth re- 
gresses so promptly and completely under 
the fractionated or protracted \-radiation 
that the supplementary radon seeds may be 
omitted, but m our opinion, there is so 
little contra-mdication to or disadvantage in 
the insertion of a moderate supplementary 
dose of seeds that there is no particular 
merit in the attempt to accomplish the con- 
trol of the growth by external radiation 
alone Routine attempts to do so mil be 
followed by an unnecessarily high percent- 
age of failures and the unjustifiably severe 
effects of the large total doses of \-radia- 
tion alone 

Similar technics have probably been em- 
ployed by others, and we make no claim to 
pnonty - We have used such peroral por- 
tals smee 1931,^ when their advantages for 
tonsillar and soft palate growths occurred 
to us Smee that time, we have gradually 

* BncLner, in 1903, desenbed the treatment by per 
oral \ radiation m a case of cancer of the cheeL He 
used a Ferguson vaginal speculum passed through a 
bole in a large sheet of lead and into the mouth m the 
desu-ed direction (IntemaUonal Jour Surg N Y 
1903 16, 303-300 ) ^ 

’ Martm, H E and McNattin R F The Treat 
ment of Cancer of the Pharynx Tonsil, and Extrinsic 
T arvnx bv Divided Doses of External Radiation 
Am Jour Roentgenol and Rad Ther , 1935 32, 717 
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The disconcertmg mcidence of osteomyeli- 
tis or late radionecrosis is a common expe- 
nence, especially m those growths which 
because of their bulk and radioresistance 
require large tissue doses of radiation. 
We believe that the mcidence and extent of 
such complications may be greatly lessened 
by the judicious combination of several 
precautionary measures, such as the pro- 
tection of the jaws and soft tissues from 
too diffuse radiation effects The peroral 
portal IS simply one of these precautionary 
measures, others of which are protecbve 
dental shields containing lead, the use of 
small and efficiently placed doses of mter 
stitial radiation, the use of small, carefully 
centered portals for x-radiation, etc 
Since we have used these peroral portals, 
there has been a marked reduction m the 
mcidence of osteomyehtis and late radio- 
necrosis m our dime The progressive de- 
velopment m the techmc of radiabon 
therapy depends not only on the correct 
apphcation of such broad general prmciples 
as fractionation or protraction of dosage, but 
on a careful attention to and the apphca- 
tion of a number of smaller details With 
this ideal m mind, the plan and execubon 
of a radiation progp'am becomes just as ex- 
act and as dependent on anatomic details 
as a surgical procedure 

These devices shown m Figure 1 were 
constructed m the machine shop at the 
Memorial Hospital by Mr A Schremerand 
Mr Kurt Bender, Master Mechames, 
whose valuable suggestions as to design 
are hereby gratefully acknowledged 
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tor of wax or rubber, and left m place for 
suffiaent time to deUver the reqmred pre- 
detenmned dose, which depends on the 


of radium or naiHicunes of radon each and 
the mold is left in place long enough to 
dehver the requued predetermined dose 



Wax Mold I 

Fig 1 Radium mold (cross-section) showing lead shield and radium tubes m place. 


e.\tent and type of the onginal lesion pres- 
ent and the amount of surgery performed 
m its removal The mold is fitted over the 
hp and is made to extend beyond the chin 
for fixation The thickness of the mold 
vanes from 0 5 to 2 cm To its surface 
are attached radium tubes filtered through 
1 to 1 5 mm of platinum or equivalent 
A sufficient number of tubes is used to sur- 
round the involved area, the dose given 
being from 1,000 to 2,500 milligram-hours 
The tubes contain from 10 to 15 milligrams 


In cases m which block dissection of 
lymph nodes of the neck is earned out 
simultaneously with or subsequent to the 
local hp resection, post-operative high 
voltage x-ray therapy is given to the neck, 
a dose of from 800 to 1,000 r umts being 
admmistered to each area over a penod of 
eight days 

2 Treatment of the Local Lesion with 
Radium — For this, the method employed 
depends on the location and extent of the 
lesion Small localized areas may be 
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nun copper plus 1 mm aluminum filter, 
at 40-50 cm distance The size of the 
fields used depends on the neck area to be 
treated, usually 9 X 12 cm or 10 X 15 cm 
If no palpable nodes are present, a dose 
of from SOO to 2,000 r is administered to 
each side of the neck over a period of from 
ten to SLvteen days In some cases, 
especially those with advanced lesions m 
which interstitial irradiation is not ad- 
visable, a modified Coutard method of \- 
ray therapy is employed, botli sides of the 
neck receiving a dose of from 3,000 to 
5,000 r through 2 mm copper filtration 
at 50-G0 cm distance, delivered over a 
penod of 30 days As a result of such in- 
tensive therapy, marked skm reactions may 
appear and hospitahzation be requued un- 
bl the uradiation effect subsides 

Where neck node dissection has been 
decided upon, pre-operative vray therapy 
IS administered to both sides of the neck 
The dose given is 900 r per area over a 
penod of si\ days, 150 r being administered 
to each side of the neck each day Opera- 
tion may be earned out within three weeks 
following vray therapy 

If radium is to be employed for external 
irradiation, it is apphed m the form of a 
pack In cases in which large quantities of 
radium are available, a large pack such as 
that m use at BellcAoie Hospital, New 
York City, may be used It consists of 
5 grams of radium, distnbuted evenly over 
an area of S X 10 cm , filtered through 3 


the mold and distnbuted over its surface 
so as to cover the whole glandular area. 
The tubes should contam from 5 to 10 
milligrams of radium or nulhcunes of 
radon, and filtered with 1 5 mm ofplatmum 
or Its equivalent The dose is from 10,000 
to 20,000 milligram-hours of radium, or 200 
millicuries of radon is required for this 
type of mold 

In some cases m which defimte large 
hard lymph nodes are present, a small pack 
is attached to either side of the neck This 
pack IS made of wax, or a wooden block, or 
a soft rubber sponge upon which is placed 
the radium m the form of tubes of 10 
milligrams each, filtered through 2 nun of 
platinum or its equivalent m lead Usually 
10 tubes are used, making each pack hold 
100 milligrams of radium The thickness 
of the pack is such as to separate the 
radium from the skm by from 5 to 6 cm 
The portal size is 7 X 9 cm The sides 
and top of the pack are covered with lead 
so as to enclose the tubes and restnet 
the radium rays which are emitted m all 
directions The radium rays required are 
allowed to pass unhindered through the 
under surface of the pack and directed 
toward the involved gland area of the neck 
The pack is held m place by a head band- 
age and remains on the pabent until the 
predetermmed dose is administered Usu- 
ally the dose given with this method is 
from 35.000 to 45,000 mdhgram-hours over 
each area, over a penod of from 16 to 21 


mm plabnura equivalent The pack is days 

apphed at a distance of 6 cm from the FoUowmg irradiabon of the lymph node 
surface of the neck, and treatment is given areas of the neck the local lesion is treated 


each side of the neck on alternate days for 
a penod of 20 days, thus givmg 50,000 
mdhgram-hours to each side of the neck 
In cases m which moderate amounts of 
radium are available, treatment of the 
neck areas may be earned out by the ap- 
pheabon of radium molds or small packs 
The mold may be of a speaally prepared 
wax and shaped like a collar around the 
neck Its thickness vanes from 3 to 6 cm , 
dependmg on the area and ^ 

glandular mvolvement to be 
fadiurn, m the form of tubes, is attached to 


With surgery, radium or x-rays, or a com- 
bmabon of these Durmg the course of 
the local treatment the pabent is hospital- 
ized 

1 In cases m which the lesion of the 
hp IS localized, ivith shght mdurabon, and 
m old persons with small localized lesions, 
m which no metastabc mvolvement is 
visible or palpable, the enbre mahgnant 
area may be removed by surgical excision 
FoUowmg healmg of the local wound, 
radium may be apphed to the area of 
operabon with a molded surface apphea- 
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the treatment may be ambulatory The 
needles are 27-35 mm m length and con- 
tain 2 nulhgrams of radium each The 
needle wall filtration is 0 5 mm of plati- 
num The needles are inserted horizon 
tally m two planes at nght-angles to each 
other at the penphery of the hp lesion so as 
to form a cross-firmg web around and 
through the lesion As many needles are 
used, spaced about 0 5 cm apart, as will 
completely surround the involved area 
The dose given vanes with the size of the 
lesion, approximately from 300 to 500 
milligram-hours per cubic centimeter bemg 
admimstered over a penod of from two to 
five days (Figs 4, 4-A, 5, and 5-A) 

Technic — Under direct or conductive local 
anesthesia, the needles, already threaded, 
are grasped by speaaUy prepared forceps 
and mserted around the tumor mass They 
are kept m place by sutures through the 
surroundmg normal tissues, using the 
threads already attached to the radium 
needles To restnct stray irradiation the 
hp is covered with a molded lead protector 
After the required total dose of from 1,000 
to 3,000 milhgram-hours is given, the needles 
are removed and the lesion treated with 
bland wet dressmgs until all inflammatory 
reaction has subsided, whereupon a bland 
omtment is apphed until the lip is healed 


secured 10 X 2 X 150 = 3,000 milhgram- 
hours 

In some cases in which needles are not 
available and the tumor is qmte bulky, 



Needles 

Fig 3 Lesion on bp treated by insertion of 
radium needles 

radon gold seeds are used The seeds are 
from 0 2 to 1 miUicime m strength, filtered 
with 0 3 mm of gold, and are mserted m 
and around the mahgnant lesion 1 cm dis- 
tance apart under local anesthesia The 
dose IS about 50 to 133 milhcune-hours 
per cubic centimeter of involved tissue 



-t Fig i-A 

Fig 4 Squamous-cell epithelioma of bp before treatment 
Fig 4 A ^uamous-cdl epithelioma of bp healed two years after interstitial 
treatment Mith radon seeds (1 000 me -hrs ) Same case as shWa m Figure 4 ^ 


If a dose of 1,000 milligram-hours is re- 
quired and five needles of 2 milhgrams are 
available, these are left m place 100 hours 5 
X 2 X 100 = 1,000 milligram-hours With 
10 needles, 3,000 milligram-hours may be 


1 ne seeds are left in place permanently ai 
in most instances cause no future d 
comfort Post-radiation treatment is t 
same as when needles are employed (Fn 
4 and 4-4) ' 
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treated by (a) the apphcation of surface 
molds, or (d) direct contact application of 
gold seeds 

(a) The molds (Fig 1 ), of wax or rubber, 
are fashioned over the lip with the radium 


so as to surround it The tubes contain 
from 5 to 10 milligrams of radium each 
The mold remains m place long enough 
to give the predetermmed dose, which is 
from 1,000 to 2,500 milhgram-hours— 



I Iff J Cpithclionia of lip (before Tig 2 A Healed lesion Same case as 
treatiiiLiit] shown m Figure 2 


in tube fonn fastened thereon, with a wa\- 
covered lead shield over the tubes to re- 
strict scattered radiation The mold is 
fitted to the entire hp and is made to ex- 
tend beyond the chin for fixation and is 
held in place by adhesive or tape bands 
around the head It is usually from 0 5 to 
1 cm thick, the radium tubes, from two to 
four m number, filtered through 1 mm of 
platinum, being affixed over the lesion area 



Same case as shown m Figure - 


usually from two to five days In large 
ulcerated lesions the mold is fashioned m 
the same manner but is from 1 to 3 cm m 
thickness, and is so constructed that the 
hp is pulled outward and downward In 
this position the lesion is cross-fired from 
above, below, and antenorly by the radium 
tubes, which are attached to the mold m 
sufficient number to surround the periphery 
of the lesion Tube filtration is from 1 to 
2 mm of platmum, depending on the 
bulkmess of the lesion, and the tubes con- 
tain from 5 to 15 miUigrams of radium 
each The mold remains in place con- 
tmuously except durmg meals when it is 
removed and cleansed and then put back 
m place until the required dose is given 
The dose used is from 1,500 to 3,500 miUi- 
gram-hours, over a penod of from two to 
six days The patient perceives httle or 
no discomfort with this method of treat- 
ment (Figs 2, 2-A, and 2-B) 

(b) For very small lesions and keratotic 
spots, radon gold seeds may be fastened 
directly around or on the lesion with col- 
lodium and left m place until the required 
dosage is given The seeds are from 0 5 
to 1 miUicune m strength and are filtered 
through 0 3 mm gold The dose used is 
about fifty rmllicune-hours per square 
centimeter 

Interstitial Radiation — ^This method of 
procedure requires hospitahzation when 
radium or radon needles are employed 
In cases m which radon gold seeds are used 
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the treatment may be ambulatory The 
needles are 27-35 mm m length and con- 
tarn 2 milligrams of radium each The 
needle wall filtration is 0 5 mm of plati- 
num The needles are inserted horizon 
tally m two planes at nght-angles to each 
other at the penphery of the hp lesion so as 
to form a cross-firmg web around and 
through the lesion As many needles are 
used, spaced about 0 5 cm apart, as wiU 
completely surround the mvolved area 
The dose given vanes with the size of the 
lesion, approximately from 300 to 500 
nulhgram-hours per cubic centimeter bemg 
admimstered over a penod of from two to 
five days (Figs 4, 4-A, 5, and 5-A) 

Technic — Under director conductive local 
anesthesia, the needles, already threaded, 
are grasped by speaally prepared forceps 
and inserted around the tumor mass They 
are kept m place by sutures through the 
surroundmg normal tissues, using the 
threads already attached to the radium 
needles To restnct stray irradiation the 
hp IS covered with a molded lead protector 
After the required total dose of from 1,000 
to 3,000 milhgram-hours is given, the needles 
are removed and the lesion treated with 
bland wet dressmgs until aU inflammatory 
reaction has subsided, whereupon a bland 
omtment is apphed untd the hp is healed 


secured 10 X 2 X 150 = 3,000 nulhgram- 
hours 

In some cases in which needles are not 
available and the tumor is quite bulky, 



Fig 3 Lesion on hp treated by insertion of 
radium needles 


radon gold seeds are used The seeds are 
from 0 2 to 1 nuUicune in strength, filtered 
with 0 3 mm of gold, and are inserted m 
and around the mahgnant lesion 1 cm dis- 
tance apart under local anesthesia The 
dose IS about 50 to 133 milhcune-hours 
per cubic centimeter of mvolved tissue 



Fig -i Fig 4 A 

Fig 4 Squamous-cell epithelioma of hp before treatment 
Fig 4-4 Squamous-cell epuhehoma of lip healed tuo >ears after interstitial 
treatment with radon seeds (1,000 me -hrs ) Same case as shown in Figure 4 


If a dose of 1,000 milligram-hours is re- 
quired and five needles of 2 milhgrams are 
available, these are left in place 100 hours 5 
X 2 X 100 = 1,000 milligram-hours With 
10 needles, 3,000 milligram-hours may be 


The seeds are left m place permanently and 
m most instances cause no future dis- 
comfort Post-radiation treatment is the 
4^d are employed (Figs 
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■n wh.ch heahng Uoe. noj^^'nsue .“.hT a S^alT; ,r“''’'““‘ “p - 

ay therapy may be administered 



rie i.l ^^Hl’il'°,'",'‘ (bc/orc treatment) 

filter, dose g.va,. GGO me -hrs W c^'as'hotiiTfn 0 5 nun ^b 

short time follomng treatment with wet The v ro,r. , a 

dressings or ointments, exasion of the m r. apphed directly to the 

volved area with the endotherm or stirmeii lesion, the surrounding normal 

scalpel may be required Extensive^S^ screened off by lead or 

section may call for subsequent olastic re- shields This must be done 

pair The defonnity following treafmpnf and precisely, for excessive dosage 

depends upon the extent of the nm i therapy is destruc- 

r^PQ^r 11 o^„^r, <.U_ i._ . onginal tive to normal tissues Before treatment, 


, \ ^ ui ulc oninnal 

destruction of the lip, being most extensive 
in the ulcerative types 

In rases in which the malignant lesion 
^tends to and mvolves the mucosa inside 
me moutli, the radiation must be planned 
to include such areas Lesions at the angle 
of the mouth present a most difficult con- 
dition, and treatment with a radium mold 
applicator is preferable to interstitial ir- 
radiation in this area The mold is 
fashioned in the same maimer as that for 
the other portions of the Iip, with an 
additional supporting mold withm the 
mouth 

In those cases m which ulceration or 
painful scarnng persists folloivmg radium 
therapy, necessitatmg exasion and plastic 
reconstruction of the hp, the upper hp 
may be used for this purpose accordmg to 
the methods described by others 
Occasionally, when there is a large, 
bulky tumor growth, removal of the ex- 


the protective shield is carefully cut out 
to lit the lesion exactly Low voltage, un- 
altered x-mys are used The factors used 
are 100-150 kv , 4-5 ma , no filter, distance 
of 30-40 cm , field just sufficient to mclude 
the involved area The dose given is from 
four to ten erythemas over a penod of 21 
days, four or five skm erythema doses 
being admimstered each day to the in- 
volved area The protective shield about 
the area is altered to conform to the diam- 
eter of the lesion as the treatment 
progresses, so that exposure to the mten- 
sive caustic x-rays is hnuted to the in- 
volved tumor area 

Following treatment, the lesion is 
handled as would be any second degree 
bum In cases m which marked inflamma- 
tory reaction takes place, wet dressmgs are 
apphed for several days and a bland omt- 
ment dressing used until the lesion heals 
As the tumor tissue is destroyed, healing 


ev- ns tne tumor tissue is destroyed, healing 

cessive m^ant tissue with endothermy takes place by the formation of fibrous 
is advisable, foUowed by raffium therapy, scar tissue In severe cases with noticeable 
m the mann^ already described defect fonnatiou, subsequent plastic ex- 

lu/ensive X-ray Therapy— In cases m cision—weU beyond the nradiated tissues 
which radium is not available or m which m order to msure tissue properly supphed 
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with nutntion upon which to build the new 
hp— IS earned out, not, however, until all 
irradiation reaction effects have subsided 
Recurretices — ^These occasionally appear 
at the site of the previously healed lesion or 
just beyond its penphery When small, 
they may be eradicated with surgery and 
the remaimng mahgnant tissue treated with 
radiation or by insertion of small radon 
contact seeds 

In cases m which neck nodes persist after 
irradiation they may be surgically removed 
or treated -with mterstitial radium therapy 
This IS readily effected by insertmg radon 
gold seeds of from 0 2 to 1 milhcune each 
into the palpable lymph nodes, the number 
of seeds thus employed varying with the size 
of the node bemg treated A dose of from 
100 to 300 nulhcune-hours per cubic centi- 
meter IS used The seeds may be inserted 
mto the palpable nodes directly through 
the skin following local surface anesthesia 
or the skin may be mased, reflected back 
and the nodes exposed and localized and 
the seeds more accurately inserted m them 
Durmg the course of treatment, due re- 
gard to general body health is required 
Occasionally eating is rendered difficult 
because of the presence of radium applica- 
tion or soreness of the hp Sometimes in- 
tensive irradiation may produce an m- 
flammatory radiation reaction on the 
mucosa of the mouth and m such cases 
special care m feeding is essential to the 
patient’s well-being In some instances 
gavage or rectal feeding may be required, 
and occasionally hypodermoclysis, in- 
travenous infusions of glucose or trans- 
fusions are necessary to bolster up the 
patient’s general strength 

Following heahng of the primary lesion, 
the patient is advised to protect the treated 
area against subsequent mjunes Nightly 
application of a bland ointment is advised 
to keep the healed irradiated tissues in 
soft condition 

In 10,15’ we reported on the results of 
irradiation treatment of 93 cases on the 
Belleinie Hospital Radiation Service , since 

• Kaplan Ira I , and Krantz, Simon Am Jour 
Ro<.utgcnol and Rad Thcr September. 1935 34 


then 67 cases have been added to our 
senes, with even more beneficial results 
being noticeable 

CONCLUSIONS 

A study of our cases leads us to the 
foUowmg conclusions 
Caremoma of the hp is most commonly 
present in males over 40 years of age 
It rarely occurs on the upper lip 
Chrome irntation is an important factor 
m the etiology and excessive smokmg has 
been mdulged in by most of those so 
afflicted 

Syphilis is of httle influence as only a 
very small number, less than 2 per cent, 
gave a positive Wassermann reaction 
Metastatic lymph nodes were not com- 
mon concomitant occurrences in most cases 
and, when present, mdicate advanced 
disease with poor prognosis Local re- 
currence and metastasis were infrequent 
sequalse m cases which did not exiubit 
lymph node mvolvement before the local 
lesion was treated Lymph node metas- 
tasis occurred infrequently m cases m which 
the local lesion had been completely eradi- 
cated by intensive treatment 
The results of irradiation m cancer of the 
hp, based on our study of 160 cases, com- 
pare favorably with those foUowmg surgery, 
with the added advantage of no immediate 
operative mortahty, moreover, mutilatmg 
scars are very much less likely to occur 
folloivmg irradiation 

55 East 86th Street 

DISCUSSION 

Dr William E Costolow (Los An- 
geles, Calif ) Dr Kaplan has very com- 
pletely covered the problems of surgery 
and radiation m the treatment of cancer of 
the hp 

Fortunately, malignancy of the hp is 
quite amenable to treatment, first, because 
It is accessible, and second, because it is the 
lowest grade of malignancy of the intra- 
oral ^owths The majonty of the growths 
are of Grade I and II, Broders’ classifica- 
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Occasionally ulceration necrosis follows tliere is a very large ulcerating, infectious, 
mterstitial radium therapy, and in cases bulky tumor mvolvement of the hp, m- 
m winch healing does not ensue within a tensive \-ray therapy may be administered 



I'li; 5 ^>8 

fiK 5 Epithelioma of the lip (before treatment) .u a 

Tig 5-/1 Hcaletl Icaoii after intersUtial radium therapy mth radi^ 

3 ne^les, 2-9 me radon content each, 35 mm long, time, sre days, 0 5 mm Pb 

filter, dose gi%ui, CGO me hrs Same case as shoivn m Figure 5 


short time folloiMng treatment with wet 
dressmgs or ointments, excision of the in- 
volved area with the endotherm or surgical 
scalpel may be required Extensive re- 
section may call for subsequent plastic re- 
pair The deformity following treatment 
depends upon the extent of tlie original 
destrucUon of the hp, being most extensive 
m the ulcerative types 

In cases in which the malignant lesion 
extends to and involves the mucosa inside 
the mouth, the radiation must be planned 
to include such areas Lesions at the angle 
of the mouth present a most difficult con- 
dition, and treatment with a radium mold 
applicator is preferable to interstitial ir- 
radiation in this area The 
fashioned in the same manner as that lor 
the other portions of the hp, with ^ 
additional supporting mold ivithm the 

"^Iin^those cases m which ulceration or 
painful scarrmg persists 
rterapy, necessitatmg excision and plastic 
^econsJuction of the hp, the upper bp 
may be used for this purpo^ accordmg to 
the methods described by others 

when /o f“tb=T: 

bnlky tuenor 

jXaht^otw?“y 

„ the mann<n already 


The x-rays are- apphed directly to the 
tumor lesion, the surrounding normal 
tissues bemg well screened off by lead or 
lead rubber shields This must be done 
carefully and precisely, for excessive dosage 
used with this form of therapy is d^truc- 
Uve to normal tissues Before treatment, 
the protective shield is carefully cut out 
to fit the lesion exactly Low voltage, un- 
filtered x-rays are used The factors use 
are 100-150 kv , 4-5 ma , no filter, distanc 
of 30-10 cm , field just suffiaent to mdu^ 

the involved area The dose given is from 

four to ten erythemas over a penod ot^ 
days four or five skm erythema doses 
being admimstered each day 

vSvfdarea The protechve *dd 

the area is altered to conform to the diam 
Sjer of the lesion as the 
progresses, so that e-xposure to the mt^^ 
sive caustic x-rays is limited o 
volved tumor area 

Folloivmg treatment, the 
handled as would be any seem ^ 

bum In cases m which marked mflamim 

tory reaction takes place, wet 
apphed for several days and a b an 
mmt dressmg used untd the 
As the tumor tissue is destroyed g 

takes place by the formation of fibrot^ 

scar tissue In severe cases with noticeable 

defect formation, subsequent ptotic e. 
dsion— well beyond the irradiated tissue^ 
m order to msure tissue properly supphed 
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presenting in the ampuUa of the rectum 
which proved, on biopsy, to be a heman- 
gioma Considerable bleedmg followed the 
removal of a section of this tumor 

Other conditions which may simulate 
carcinoma of the rectum are inflammatory 
stnctures, tuberculosis, and amoebic ul- 
ceration 

In regard to the treatment, it may be in- 
teresting to compare the treatment used 
by Dr Bowing with that followed at our in- 
stitution Given an moperable — or opera- 
ble — case of cancer of the rectum, exter- 
nal vray is apphed, usmg 200 kv , 25 ma , 
at a distance of 80 cm , ivith 0 5 mm of 
copper filtration, 200 r are apphed daily, 
alternating front and back of the sacrum 
and lower abdomen A total dose of 3,000 
r as measured m air is given on each side 
In conjunction with this, some form of 
mterstitial radiation is admmistered — ra- 
don seeds m selected cases, ivith 0 3 mm 
of gold filtration Direct apphcation of 
radium tubes m tandem, 100 mg each, is 
made to the tumor area for four hours 
every other day, for a total of 4,000 milli- 
gram-hours 

Another form of external treatment, the 
radium pack, is used three ports, a gram 
and one-half of radium to each port, usmg 
a daily dose of 200 r, alternating front and 
back, until we build up a total dose of 
5,000 r on each skm surface 
We do not fulgurate mahgnant tumors 
of the rectum as described by Dr Bowmg 
The bleeding sometimes subsides even be- 
fore the conclusion of the treatment 
There is sufficient destruction of the tumor 
tissues 

I want to emphasize also what Dr Bow- 
ing has said about the fact that radium and 
\-ray should be used m conjunction with 
surgery — -additional equipment for the use 
of tlie surgeon Only by co-operation of 
the surgeon, radiologist, and intermst null 
w e be able to lower the high mortality rate 
m carcinoma of the rectum 

Dr Walter S Lawrence (Memphis, 
lenn) Discussmg Dr Kaplan’s paper 
m justice to a few young men who are m 


the house who may not have had as long 
experience as some of the rest of us, I 
would like to suggest that I beheve Dr 
Kaplan's method will ciure practically all 
cases But I also beheve that if one had a 
very persistent and annoying wart on the 
tip end of his tongue, where such do some- 
tunes occur, that if the tongue were 
brought forward and fixed outside of the 
mouth for a given time, screened off with a 
piece of lead on top of it and given 4,000 r 
from a 1,250,000 volt x-ray machine, such 
treatment would cure the wart 

In other words, I beheve that the ma- 
jority of these cases of cancer of the hp 
may be cured by somewhat easier, less ex- 
pensive, and less persecuting methods than 
those advocated 

I have nothing to say m cntiasm of his 
method of treatmg carcmoma of the hp 
that has glandular metastasis I think m 
these cases the best is none too good But 
m treating a great many of these cases, I 
think we have to consider the social status, 
the finanaal status, and the amount of per- 
secution which the patient is wilhng to 
stand to get nd of his possibly not very sen- 
ous lesion All of them are senous, but 
certainly many of them can be enrtiely 
obhterated and remain well for the rest of 
the patient’s life by methods somewhat 
less expensive, less persecutmg, and sim- 
pler than those Dr Kaplan advised m 
some cases 

Of course, if the patients are wards of the 
State, the amount of money we spend on 
them and the amount of trouble we go to 
merely means practice to our understudies 
who do most of the work Or if the patient 
IS immensely wealthy, we can give him as 
much treatment as would seem reasonable 
or unreasonable, but m the ordinary 
“run of the mine,” the man who is makmg 
his own hvmg and needs the use of his hp 
and tongue and other parts of his mouth 
daily, I thmb he can be treated m an easier 
way 

Before closmg I want to mention one 
thing that I do not beheve Dr Kaplan 
mentioned — the protection of the mucosa, 
of the gums, and the tongue by fitting 
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tioii Practically 90 per cent fall in this irradiation This treatment might be 
group which IS undoubtedly the reason justifiable in high grade malignancies, in 
why they are slow to metastasize and are young individuals In some cases m which 
more amenable to treatment the previous biopsy showed a high grade 

I disagree \nth Dr Kaplan m his state- malignancy— for instance, aGradelVBro- 
ment that in all cases of hp malignancy the ders’ classification — we have proceeded to 
gland-beanng areas should be irradiated irradiate all the neck glands All these pa 
regardless of whether surgery or radium is tients have eventually died of cervical 
used m treating the pnmary lesion In the metastasis 

past ele\en years, in a senes of 6 jO cases of I beheve that Broders found the same 
lip malignancy treated in our clinic, ap- results m going over the material at the 
proMmatcly 10 per cent did not have glands Mayo Chmc, namely, all the patients with 
at the Ume the pnmary lesion was treated, hp cancer, Grade IV, are dead 
nor did the} develop glands later Had we Speaking of the youngest cases — the 
irradiated the neck glands in all of these youngest patient m our senes was 12 years 
cases, we would have treated at least 90 of age This was a Grade I epithehoma, 
per cent urmecessanly and the patient has been well for three 

I do not believe that there is any more years 
justification for the routine irradiation Our plan of treatment is to apply radium 
treatment of the neck glands m carcinoma to the pnmary lesion We prefer radium 
of the hp than there is for the routine block on account of the better cosmetic results 
dissection, which has been discontinued for I wish to compliment Dr Kaplan on the 
a number of years \ ery beautiful pnmaiy results he has shown 

In order that the irradiation treatment here We agree perfectly with him regard- 
of mahgnancy in neck glands shall be effi- mg his methods of treatment of the pnmaiy 
cacious, it must be very thorough Even lesion 

though glands are not palpable and we are In cases in which there are glands pres- 
treating the neck on the supposition that ent, w'e proceed with a thorough fractional 
malignancy is present, it is about a 90 per irradiation to the neck glands Ordinarily, 
cent chance that it is low grade malig- that is all we do, we depend on that In 
nancy, squamous cell with pearl formation, some cases m which a locahzed mass per 
highly radioresistant Consequently, it sists later, which apparently is not com- 
would be necessary to give a very radical pletely adherent and apparently has not 
irradiation treatment We do not believe broken through the capsule, we have at- 
that it is justifiable to subject the patient tempted reseebon Surgery usually is re- 
to such a radical treatment unless there is served until the later manifestabons foUow- 


defimte evidence that pathology is present 


m the glands 

Another reason Suppose we should go 
ahead and give this thorough irradiation 
to the neck glands, then a few months later 


the pabent should develop a metastabc 
area, we would be greatly handicapped m 
any further treatment We would be hesi- 
tant to go ahead with another radical 
fracbonal irradiation treatment, and even 
surgical resection would be difficult 

We have had some expenence mth sur- 
gical reseebon m some of these cases and 
find It IS very difficult on account of the 
severe fibrosis produced by the previous 


mg extensive irradiabon 

We have pracbcally given up mtersbbal 
irradiation in the treatment of the neck 
glands 

Dr Joseph P O’Brien (Buffalo, NY) 
Dr Bowing menboned the advisabihty of 
removing a seebon for diagnosis A sec- 
bon certainly should he taken for diagnosis 
and, if posibve for mahgnancy, other fac- 
tors of importance may be determmed 
the grade of mahgnancy, metastasizmg 
possibihties, the prognosis, etc 

Interesting m respect to that phase are 
several cases one, a large spongy tumor 
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ceratiODS, absolutely not amenable to any 
kmd of treatment whatsoever 

Dr Lawrence uses perhaps the derma- 
tological method of treatrag cancer You 
sometimes can treat cancer that way 
Occasionally we can remove the whole 
carcmomatous lesion of the hp with 
the biopsy — also that has occurred 
with us 

Unfortunately I did not have the photo- 
graphs with me to show you the cases 
treated solely by \-ray therapy We do 
treat with low voltage \-ray therapy, as 
Dr Laivrence suggested, but we use a 
httle heavier filtration of aluminum, and 
we get good results 

As far as economy is concerned, you were 
right When it comes to the ward cases 
we are not so particular how much free 
money we spend We just spend it ' When 
we have the nch person, we try to spend 
his money But you find he is the most 
difficult man to get to pay his bills, so for 


him we must reduce the amount of tune we 
require for treatment 

The middle class patient who requires 
a radium mold comes to us on Fnday, is 
placed in a pnvate hospital at a minimum 
rate, keeps the mold on Friday, Saturday, 
and Simday Monday mommg we take it 
oflF, and he goes to business that day 
Thus he loses practically a httle over a 
workmg day, which isn’t much to pay for 
cancer treatment And we judge our rates 
accordmg to the patient, of course The 
cost of treating patients that way, with a 
small radium mold and with ambulatory 
treatment m the office of the \-ray ther- 
apist, is really inconsiderable It is not to be 
considered at all when you figure that, after 
aU, one of these cases may be extensive 
carcmoma 

So if you treat them all ahke, the easy 
ones and the hard ones, in the long nm you 
are going to do somethmg for carcinoma 
that is really worth while 
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pieces of lead rubber over them If the 
lesion IS in the comer of the mouth, you 
can cut the rubber so as to slip it around, 
and with the patient closing his mouth, 
the lead rubber will protect the upper gums 
and the lower gums, and avoid the neces- 
sity of a great deal of pain from reaction if 
lie are going to give evtremely large doses 
to the outside 

Now continuing the point of using less 
extreme measures — they iviH cure, un- 
questionably, but I believe other methods 
will cure also 

The first case of cancer of the hp that I 
ever treated, some twenty-eight years ago, 
I gave x-ray therapy, but how much or 
how little no one knew at that time I do 


200 beds for custodial cancer cases only 
It IS the largest m the Umted States for 
that purpose There we receive pahents 
from every hospital in New York City and 
from private physiaans who have cases 
that no longer can support themselves, 
and thus we have an opportunity of ob- 
serving in these numerous cases — over a 
thousand a year — just what happens m 
cancer conditions that have been treated 
elsewhere by all sorts of methods Our 
death rate is about 90 per cent, and we 
therefore are deahng with the cases that 
have been treated by almost every method 
and have been abandoned In that way 
we learn what has happened when other 
methods have been used 


know that I gav'e the man 27 treatments, a Our methods as described to day are not 
little tiny bit ev ery other day, and I do always the best methods We know that, 
know that he had a large lesion on the because even from our own service at 


front of his lip, of quite long standing It Bellev'ue we must occasionally transfer 
was of the squamous-cell type, I admit, but cases to my other service at the Cancer In 
he got entirely well and remamed entirely stitute 


well for 25 years 

My method of treatmg tliese cases is to 
put a piece of soft lead rubber in tlie mouth 
and give about one and a half erythema 
doses, filtered through about four milh- 
meters of aluminum, whicli takes possibly 
ten to fifteen mmutes I repeat that dose 
once a week until healing is well on the way, 
generally giving not over three treatments 

One other point I do not believe it is 
wise to treat the gland-beanng area unless 
it IS involved, in some measure anyway 
I think if it does nothing else, it lowers the 
resistance of that tissue, particularly if you 
give it 2,000 or 3,000 r 

I enjoyed Dr Kaplan’s paper ever so 
much and I am sorry I felt it necessary to 
make a httle criticism of it 


Dr Ira I Kaplan (closing) It is 
hard to assume the responsibility for 
everythmg one says without bemg able to 
demonstrate exactly why one feels Jdiat 
that IS the correct thmg to do We have 
an opportumty m our service m tte Can- 
cer Division of the City Hospital orgam- 
zation, of which I happen to be the Direc- 
tor, of havmg at our disposal a hospital of 


We may be nght m our own way, or we 
may be wrong, as Dr Costolow and Dr 
Lawrence say, m treabng gland-beanng 
areas with pre-operative or pre-local radia- 
tion We have a certam responsibihty to 
our patients and we would rather make the 
mistake on the safe side than take a chance 
otherwise We have found that if we are 
required later to uradiate patients for 
glandular metastasis, who were not irradi- 
ated pre-operatively or before receiving 
radium therapy, the condition is almost 
hopeless and much more difficult to con- 
trol For that reason we beheve that we 
must first irradiate all cases over the gland- 
beanng area and then treat the local lesion 
Dr Lawrence is quite nght m saymg 
that vve can treat some of our lesions m a 
mild manner, but how often have all of us 
seen carcmomatous conditions recuperate, 
as it were, grow agam, and create a condi- 
tion that IS hornble m the end Those 
last two slides that I showed you were of 
cases treated just that way — ^m a tem- 
porizing manner One was treated m a 
very good hospital — ^had a radical resec- 
tion of the lesion, and then you saw the 
neck aU breakmg out with mahgnant ul- 
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Past Htslory -She had been a normal draining from the left lower molar region 
babv weigh Jg eight and a half pounds Her jaw had been swollen for two and a 

atbith Ihe was breast-fed for 13 months half years pnor to this time A diagnosis 
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Fig 1 \ isual fields show no optic atrophy 


Her health was good until the age of five, of necrosis of the mandible was made 
when she began to complain of “sore A sequestrum ivas removed from this area 
teeth ’ In September, 1930, at the age two months after admission There was a 
of nine, she was admitted to the Ohio marked secondary anemia (hemoglobmaO 
Valley General Hospital because of pus per cent, red blood cells, 2,500,000) Aside, 
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O 0STE0PE1 ROSIS, more com- brx as seen roentgenographically After 
monly known as marble bones, birth, examination re\ealeci the early 
noscribed ongmally m 1904 by stages of marble bones Pine studied the 
Albers-Schonbcrg (1) The condition first increase m the condition as age advanced 
appeared in the English literature m 1022, He suggested that infection plays a more 
when G G Da\'is (2) collected seven cases important r6Ie m the production of the 
from the foreign literature and added condition, than, endoenne disturbances 
another one Various names have been The symptomatology vanes, depending 
used m referring to the condition, i e , upon the stage to which the condition 
Albers-Schonborg disease, ludrtnorknocheti, has advanced The hver and spleen are 
or marble bones , lime gout , osteosclero- frequently enlarged Anemia is common, 
SIS ivith anemia, and osteosclerosis fragilis due to transformation of the medullary 
generahsata T he name “osteopetrosis” canal into compact bone Imperfect den 
was suggested and used by Karshner (.1) tition is usually present due to disturbance 
m 102b It IS not entirely suitable, be- of the dental calcification as well as to a 
cause literally it means “stone-hke bone,” poor blood supply Frequently, the man- 
whercas, Pine (4) showed the bones to dible is necrotic because the mam blood 
be more like chalk in consistency For supply is cut off and there is no collateral 
the same reason, “marble bones” is a mis- circulation The cranial nerves are often 
leading term, despite the fact that the in\ olved due to pressure on them because 
outstanding cliaractenstic is a generalized of bony changes in the canals Poor eye- 
increased radiopacity of the bones re- sight and blmdness are not uncommon 
sembhng marble Another characteristic In a number of cases the condition was 
IS the fragile nature of the bones It first discovered when spontaneous fracture 
might be better to use a term more de- of a bone occurred The bone becomes 
scnptive of this chalk-hke consistency, such chalky and fragile from the excess calaum 


as osteocretosis 

The etiology of this condition is un- 
known Observers agree on an abnormal 
calcium metabohsm of the bones but 
cannot satisfactorily explam it The r61e 
of the parathyroid secretion and vitamins 
has not been established In many cases 
serum-calcium and phosphorus have been 
studied without mdicatmg any defimte 
variation from normal Hereditary in- 
fluence IS considered a strong factor 
Howard Pine (4) reports a study of four 
cases m one family— the mother and her 
three children In one child the condi- 
tion was first suspected while it was a fetus 
ill utero, due to the density of the verte- 


C-VSE REPORT 

This report of another case of osteo- 
petrosis IS presented not only because 
of its ranty and its mystenous etiology, 
but also because it emphasizes the im- 
portance of its recognition This patient 
was referred for treatment of a chronic 
right maxillary smusitis In addition to 
the usual roentgenologic appearance of 
the skeleton, this case presents some 
unusual features 

The patient, a white female, aged 13, 
was admitted to the Jefferson Medical 
College Hospital, May 9, 1934, on the 
service of Dr Fieldmg 0 Lewis Her 
chief complamt was a dischargmg sinus 


— ^ — imdemeath the right eye, which had per- 

1 Presented before the Radiological Society of North gjgted fgj- months 
America at the Twenty second Annual Weetmg a family Hw/or V —Negative 

Cmemnati Nov 30-Dec 4 1936 
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Fig 6 Fig 7 Fig S Fig 9 

Fig 6 Heart and lungs are normal 

Fig 7 Thoracic vertebrte, nbs, and sternum show uniform increased bone density 
Fig S Liver and spleen are normal 
Fig 9 Lumbar vertebrae and bones of the pelvis are quite dense 


appearance of the pituitary fossa would 
indicate probable pituitary disturbance ” 
Present Illmss — ^The infection m the 
left mandible subsided, and the child’s 
condition was satisfactory until June 
1933 At this time there was pam and 
swelhng beneath the nght eye The swell- 
ing gradually increased to mclude the 
entire eye and was accompanied by a 
high fever Three or four days after on- 
set an inasion was made underneath the 
nght eye and a large amount of pus es- 
caped Dramage persisted until admis- 
sion to the Jefferson Hospital A month 
pnor to admission a sequestrum of bone 
was discharged She had a contmued 
fever of 99 to 100° 

Physical Examination — The patient is 
an anemic young female aged 13 The 
lower part of her face is very small and 
out of proportion to the rest of the head 
She has much the appearance of an eden- 
tulous old woman There is swelling of 
the right side of the nose and mfra-orbital 
region with a sinus underneath the right 
eye from which foul smelhng pus is drain- 
ing The nght nasal chamder is filled 
with pus coming from the nght middle 
meatus The sinus opens on to the cheek 
from the right antrum The teeth are 
m very poor condition The tonsils are 
enlarged The remainder of the physical 
examination is negatue The laboratory 


studies show a marked secondary anemia 
but nothmg else of importance The blood 
calcium IS 9 79 mg and the blood phos- 
phorus 4 9 mg per 100 c c The eye grounds 
appear paler than normal but show no optic 
atrophy (Fig 1) 
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Fig J ng 3 Fig 4 

Fig 2 I rontal sinuses absent, bonus of the face show an increase in densit> 

Fiff 3 Maxiltar> sinuses quite dense 
Fig 1 Bones of tlie skull dense The sella turcica is of normal size. 

from the secondary anemia the laboratory infection An \-ray study of the chest, 
studies Mere negative Blood calcium was skull, and bones of the legs was made 
117 mg per 100 c c An \-ray diagnosis of and reported as follows "There is a gen- 
chrome osteomyelitis of the left lower eral constitutional bone condition present, 
jaw was made On her second admission having the appearance of marble bone, 
to the same hospital in March, 1931, the \nth no definite bone structure present 



Fig 5 Imperfect dentition, infection and caries of the erupted teeth 


jaw was still swoUen Another piece of 
necrotic bone was removed and some in- 
fected teeth were extracted Cultures of 
pus from the mandible showed a mixed 


at any pomt The pituitary area shows 
very dense chnoid processes and sella 
turcica The pituitary area is encroached 
upon, apparently by thickened bone The 
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The carpals, metacarpals (Fig 11), comparative study 

tarsals, metatarsals (Fig 12). and pha- We were fortunate in being able to 
langes aU show marked mvolvement make a comparative study of this case 



Fig 11 The carpals and metacarpals show umform increased density 


There are no areas of softening in the 
carpal or tarsal bones In the epiphyses 
of the terminal phalanges of both great 
toes there is a longitudinal break m con- 
tmuity It IS as though the center of 
these epiphyses had softened and sepa- 
rated, each one mto two parts (Fig 12) 


with the one reported by Shallow, Davis, 
and Farrell (6) Despite the fact that 
our patient was younger m years than 
theirs, as evidenced by bone density, the 
disease was more widespread and uniform 
m distribution (Chart I ) There was 
no evidence of cross-striations in the epi- 



Tig 12 The tarbals metatarsals, and phalanges are mcreased m densitr 
epiph> SIS of the proMuial phalanges of both great toes 


There is a softening m the 


There is no evidence of old or recent 
fracture m any of the bones of the skeleton 
This IS a tjTMcal case of osteopetrosis 


physeal ends of the diaphyses of the long 
bones Smce the transverse bands of 
density are lost, it is reasonable to assume 
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processes, and in the upper nght bicuspid 
region there is infection of the alveolar 
processes (Fig 5) This is probably a 
part of the lesion producing the discharge 
from the draining sinus 



Tig 10 B S<.c caption under Figure 10 A 


The frontal sinuses are absent (Fig 2) The heart and lungs are normal m 
The other paranasal sinuses are so dense appearance (Fig 6) The paratracheal 
that they appear to contain no air The lymph nodes on the left side are enlarged 
bones of the face and skull all show a The nbs, sternum, and thoracic vertebrae 
uniform increase in density Both maxil- all show the typical increased bone density 
lae are quite dense and there is no e\n- of osteopetrosis (Fig 7) 
dence of bone destruction (Fig J) The The liver and spleen are shghtly en- 
density is perhaps more marked in the nght larged (Fig S) The kidneys are normal 
maxilla The density is so great that it in size and occupy a normal position m 
precludes the possibility of determimng the the abdomen The lumbar vertebrae are 
site of the draining sinus The bones com- more completely mvolved m the process 
pnsing the base of the skull are very dense than the thoracic vertebrae The bones 
The sella turcica is normal m size , the pos- of the pelvis, sacrum, and coccy\ are 
tenor chnoids are club-shaped and quite quite dense (Fig 9) 

dense (Fig 4) There is no evidence of There is clubbing and shelvmg of the 
increased mtracramal pressure The left diaphyses of the long bones of the extremi- 
orbit IS shghtly larger than the nght one ties The epiphyses and diaphyses of 
The mandible does not show the same these bones show a marked mcrease m 
extent of involvement m the process as density The epiphyseal hnes are ir- 
the rest of the bones There is no regular due to softenmg The age-de- 

evidence of the previous necrosis The velopment of the epiphyses appears to be 

imperfect dentition is marked The un- normal There is httle evidence of cross- 
enipted teeth he at odd angles The stnations in the diaphyses of the long 

d teeth are canous and infected bones, which seems to mdicate that the 

ThS-e^ IS marked recession of the alveolar condition is long-standmg (Fig 10) 


Roentgen Examination — Because of the 
draining sinus, films of the sinuses were 
first taken A diagnosis of osteopetrosis 
was made 4 he rest of the skeleton was 
studied subsequently 
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DISCUSSION whether these patients were foreign-bom 

Dr SAiiUEL Brown (Cincinnati) It or whether they were native Amencans 
may be of mterest to you to know that I 

have at the present tune six cases of marble Dr Clerf (in behalf of Dr Manges 

bones under observation and all were Smith) Unfortunately, I cannot answer 
found m the same family The hereditary that question 
tendency is self-evident 

Dr Brown I can answer about the six 
Dr Alfred C Siefert (Oakland, cases I have they are aU of them Amen- 
Cahf ) I would like to ask Dr Smith can-bom 
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that either there was no interruption in 
the activity of the disease or that the 
disease had progressed to such an extent 
that cross-stnation had been obliterated 
Clubbing and shelving of the epiphyseal 


not made in their case, and we were un- 
able to determme if there were any areas 
of softening sunilar to those seen m the 
epiphyses of the terminal phalanges of 
the great toes in this case 


CHART I 


Sc\ 

Age 
Skull 
Sella 
Sinuses 
Maxillx 
Mandible 
Dentition 
Vertebra. 
Extremities 
Femora ) 
Tibia: f 
Pelvis 
Fe'Ct 
Fracture 


COMPARISON DCTWECN THE OUTSTANDING FEATURES OF THIS CASE WITH THE 
ONE REPORTED BY SHALLOW, DAVIS, AND FARRELL (6) 


E M 

{Author’s Case) 

Female 

IJ 

Bones thinner 

Normal 

Obscured 

NexTotic 

Not infected 

Imperfect 

Normal architecture 
Uniformly dense 
J Clubbing 
( Shelving 
Oste-omas 

•\reas of softening in tpiphjsis of great toes 
No evidence 


M F (6) 

(Case of Shallow, Davis and Farrell) 
Female 
10 

Bones more dense 
Unusually small 
Obscured 
No mfection 
Complete sequestration 
Imperfect 

Cervical vertebne show softening 
Multiple cross striaUons 
J Clubbmg 
( No shelving 
Norma] development 
Not X rayed 

Multiple nb fractures (old) 


ends of the diaphyses of the femora and 
tibiiE IS more marked m this case This 
is another indication of the duration of 
the condition There are osteomas on 
each descending ramus of the pubis 
These proliferative changes were not evn- 
dent in their case 

In this case the mandible was well pre- 
served — the bone was less dense than 
bones elsewhere Dentition was poor due 
to disturbance of calcium balance rather 
than to poor blood supply The promi- 
nent feature of the case of Shallow, et al , 
was complete sequestration of the man- 
dible 

The tables of the skuU are thinner in 
our case The sella turaca is normal m 
size and the chnoids are increased m den- 
sity, in their case the sella was unusually 
small The architecture of the bodies 
of the cervical vertebrae was well pre- 
served in this case while m the other one, 
the anterior, superior surfaces of these 
bodies were irregularly softened and some- 
what flattened 

There was no evidence of old or recent 
fracture of any of the bones of the skeleton, 
while m the other case there were multiple 


nb fractures 
Unfortunately, 


films of the feet were 


SUMMARY 

(1) A case of so-called osteopetrosis is 
discussed m detail 

(2) The more descnptive term of “os 
teocretosis,” hterally “chalky bones," is 
suggested for this condition 

(3) The classical skeletal changes are 
present, along with necrosis of the maxilla 

(4) An unusual longitudmal area of 
softenmg m the epiphyses of the great toe 
termmal phalanges is desenbed 

(5) The imperfect dentition, which is 
usually a feature of osteopetrosis, is illus- 
trated 

(6) Certam features of this case are 
compared with those reported by Shallow, 
Davis, and Farrell (Chart I) 
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Tenm —“Tonus”— the tone of the mus- 
culature of the colon as evidenced by the 
haustral markings and by the diameter of 
the lumen of the colon “Motihty”— the 
movement of the walls of the colon 
m either or both transverse and longitu- 
dinal axes “Emptying tune” — the tune 
requued, in days, to clear the colon of its 
banum content 

RESULTS 


Ion, but m an nregular and general way 
occupied the entire colon and rectum 
They appeared m five mmutes, rapidly 
reaching a maximum of effect at that tune 
and continued thus for more than an hour, 
after which the colon appeared to have an 
increased tonus for at least 24 hours In 
some of the cases, m addition to the in- 
creased tonus as evidenced by increase m 
the haustral markmgs and irregularity, and 
the decrease in the transverse diameter of 
the colon, there would be a defimte de- 


Ceneral Controls —Of the 48 cases of de- 
mentia praecox, the colon tonus was abnor- 
mal m 75 per cent , in 44 per cent it was de- 
creased, and m 56 per cent it was increased 
In 71 per cent of the cases the colon mo- 
tihty was abnormal, i e , decreased The 
tune requued for the emptymg of the ba- 
rium enema ranged from four to 14 days ^ 
Specific Controls —Of the 12 cases used, 
the colon tonus was normal in four and 
decreased m eight cases The motihty of 
the colon was normal m three cases and de- 
creased m nine cases The tune requued 
for the emptymg of the banum enema 
ranged from four to 12 days 

MecJwlyl — After the injection of mech- 
olyl, in every instance there was marked 
evidence of an increase in the tonus and 
m the motihty of the colon As each colon 
was followed under the fluoroscope there 
were at first irregularly scattered areas 
where the tonus would suddenly appear to 
be increased as evidenced by a deepening 
and uregulanty of the haustrations These 
haustrations would frequently disappear 
entirely, leavmg a spastic area from which 
the banum would be entirely evacuated 
As suddenly as the increased tonus ap- 
peared, It would in many instances disap- 
pear and there would appear m another 
place another area of increased tonus In 
some cases the movement of the colon 
would be so marked that \-ray films when 
taken would be defimtely blurred The 
increased tonus and motility were not con- 
fined to any one specific portion of the co- 

’ Thi. detailed study at tht colons of this group of 
cases will be reported at a later dale 


crease in the long axis of the colon, saggmg 
loops would be straightened and marked 
flexures would tend to flatten out 

Due to the increased tonus and motihty, 
dunng the first 30 mmutes the patients 
would have one or more evacuations 
which were imperative and which could 
not be restramed The mecholyl did not 
appear to affect the anal sphmeter, and any 
attempts which were made to retam the 
banum were purely voluntary and unsuc- 
cessful In every case at the termination 
of the 24-hour penod there had been two, 
three, or four evacuations resultmg m a 
colon which was practically free of banum 
Mecholyl and Atropine — In those cases 
m which mecholyl and atropine both were 
adimmstered, the atropine was given 20 
mmutes after the mecholyl, te , at the 
height of the mecholyl action As the 
atropme effect would manifest itself, the 
mcreased tonus and motihty of the mech- 
olyl would become defimtely lessened and 
m some instances disappear, sometimes 
the colon would appear larger m its trans- 
verse diameter than before Occasionally 
a defimte imperative urge to evacuate 
would slowly disappear as the atropine be- 
came effective and as the patient was ob- 
served under the fluoroscope, the rectum 
would enlarge and the mcreased tonus 
become less In cases wherein such ev'acua- 
tions were presented at the end of 24 
hours, the colon still retained large amounts 
of banum, m marked contrast to those pa- 
tients who had received only mecholyl 
At the end of 24 hours the relaxed colon 
had returned to approximately its onginal 
state of tonus and motihty 
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HE importance of the presence of cho- 
line denvatu es for the inaintenancc of 
normal gastro-mtcstmal function was 
first demonstrated by Weiland (1) in 1014 
and again by le Heuv (2) m 10 IS They 
showed that the isolated gut contained 
choline and that the activity of this gut de- 
creased as the choline was washed out 
The action of choline itself was feeble, but, 
when in the gut and changed to acetylcho- 
line, it was found to e\ert an influence 
many times greater Acetylcholine was 
thereupon regarded as a penstaltic hor- 
mone, and m 1021 Loewi (3) showed that 
there was a general relationship between 
acetylcholine and parasympathetic action, 
and that the action of the drug upon the 
parasympathetic nervous system was stimu- 
lative 

During this tune a number of choline es- 
ters have been synthesized — all apparently 
having a stimulative action upon the para- 
sympathetic nervous system Among them 
IS acetyl-beta-methylcholme (mecholyl) - 
This drug has been studied by a num- 
ber of workers, most of them noting that 
their results m general were uniform and 
similar The effect of mecholyl upon 
the gastro-mtestmal tract has, of course, 
been investigated (4) (5) It is the pur- 
pose of this paper to add to this present 
literature a study on the effect of this drug 
and its nullification by atropme on the 
colon of man 

method 

In the course of a study by one of us 
(Schube) of the gastro-mtestmal tract m 


cases having abnormal mental states, it 
was obsen'ed that in the well-delineated 
cases of dementia praecov there was fre- 
quently a decrease m the tonus and the 
motility of the colon which resulted m a 
delayed emptymg time It was felt that 
this type of colon was the most smtable 
upon w hich to observe the effects of mech- 
olyl 

General Controls — To control the study, 
a group of 48 cases of dementia prseco\ was 
used These w ere selected at random from 
the available hospital population, the only 
cnteria being the specificity of diagnosis 
Specific Controls — Each case of dementia 
prrecov selected for the mecholyl study was 
used as a control on itself and on the entne 
mecholyl group 

Each individual used m the study re- 
ceived a cleansing enema and two hours 
later a barium enema This latter was fol- 
lowed under the fluoroscope and the ba- 
rium allowed to run in until the colon was 
filled In the control studies the tonus and 
motihty, as well as the rate of emptying of 
the colon, were followed on successive days 
under the fluoroscope to complete empty- 
ing In the 12 cases receivmg mecholyl, 
this drug was admimstered after the colon 
had been filled mth banum The action 
of the drug was then followed by fluor- 
oscopy and by \-ray films at approximately 
5-, 10-, 20-nunute, 1- and 24-hour mter- 
vals In the five cases receivmg mecholyl 
and atropme the action of the mecholyl 
was followed at 5-, 10-, and 20-mmute m- 
terv^als, the atropme was then adminis- 
tered and followed at 5-, 10-, and 20-mmute 
and 24-hour mtervals 


1 Tfead bv title before the Radiological Society of 

N.,* !«“•> -“"f 

at CincinnaU, Nov 30-Dec i. 1936 

^ WeZe mdebted to Merck and Co for the mecholyl 

used in this work 


In aU instances the dosage of mecholyl 
was 30 mg , and of atropme sulphate */ioo 
gr All drugs were given subcutaneously 
in the region of the deltoid muscle 
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Emptying time, six days Mecholyl 30 
mg , five mmutes, mcreased number of 
fiaustrations m transverse and descendmg 


patent, irregular and deep haustral mark- 
ings m transverse and descendmg colon, 
10 mmutes, same. 20 nnnutes, marked 



Fig 2 Case 2 The key film shows an atomc distended colon before the administration of mecholyl 
After the administration of the drug there is a marked mcrease m the tonus and the haustrations become 
deeper and more numerous. Areas of spasm are visible on the tea mmute" and subsequent films At 24 
hours, the colon is still hypertonic and contracted 


colon and m sigmoid, 10 imnutes, same, 
20 minutes, spasm in transverse and de- 
scending colon and sigmoid, one hour, 
evacuation, decrease in long and trans- 
verse axes of large bowel, spasm of cecum, 
ascending, transverse and descendmg colon, 
rectum contracted 24 hours, e\acuation, 
haustrations marked and irregular, entire 
colon spastic 

Case 7 WTntc male, aged 25 years 
Control Colon capacity 2,000 c c Tonus 
and motility decreased Emptying time, 
SL\ days Slccholyl 11) mg . fii e minutes, 
e\ at nation , cecum smaller, ileo-cccal v ah e 


spasm of descending and sigmoid colon, 
one hour, evacuation, marked spasticity 
and irregularity of ascending and trans- 
verse colon, cecum small, 24 hours, entire 
colon empty 

Mecholyl and Atropine — Case 10 
White male, aged 33 years Control Co- 
lon capacity 2,000 c c , 1,950 c c retamed 
Tonus and motility decreased Emptymg 
time, eight days Mecholyl 30 mg , five 
minutes, haustrations marked particularly 
in descendmg and ascendmg colon , rectum 
appears smaller, 10 mmutes, long and 
transierse axes of entire colon ha\e de- 
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The following are several case reports 
selected from the group upon which this 
study IS based 


Case 2 White male, aged 27 years 
Control Colon capacity 2,000 cc, re- 
tained Tonus normal, motihty de- 



Fig 1 Case 1 The hey film sIio;vs the colon atonic and dilated, with shallow haustrations The films 
after the administration of 30 iiig of mecholyl shoiy a marhed increase in the tonus, the haustral markings 
arc increased in number and depth At 24 hours the colon is almost entirely empty and spastic. 


PROTOCOLS 

Mecholyl — Case I White male, aged 
25 years Control Colon capacity 2,000 
c c , retained Motihty and tonus de- 
creased Emptying tune, 12 days Mech- 
olyl 30 mg , five mmutes, marked increase 
m tonus throughout colon, 10 mmutes, 
tonus more marked and motihty pro- 
nounced, 20 minutes, evacuation, haus- 
trations are marked throughout, one 
hour, evacuation, shortenmg of long and 
transverse axes of colon , 24 hours, evacua- 
tion, haustrations are narrow and show ir- 
regularities m si 2 e, practically no banum 
m bowel 


creased Emptying time, four days 
Mecholyl 30 mg , five mmutes marked 
increase m tonus, haustrations irregular, 
decrease m size of rectum , 10 minutes, m- 
creased tonus, evacuation, shortenmg 
longitudmal axis of colon, 20 mmutes, 
marked spasticity transverse colon, ir- 
regularity of cecum, rectum full, one hour, 
tonus of cecum mcreased, spasticity of 
transverse and descendmg colon, 24 hours, 
marked spasticity throughout colon, long 
axis has returned to ongmal 

Case 6 White male, aged 27 years 
Control Colon capacity 2,000 c c , re- 
tamed Tonus normal, motility decreased 
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discussion and motility This speed and ™\ence of 

The observations presented m this paper change lasted several horns a gra u 

lead to two speedic conclusions, ,e. (1) ally progressive diminution, but the m- 




TEN MINUTES 



TV/ENTY MINUTES 


ONE_HOJJR_ 


TV/ENTY-FOUR HOURS 


Fig 4 Case 7 The colon before giving the mecholyl (key film) is markedly dilated and atonic After 
the mjection of the drug, there IS a marked mcrease m tone The 24-hour’ film shows complete evacuation, 
pnor to the mjection, it reqmred si\ da>s to empty the colon 


mecholyl increases the tonus of the colon to 
spastiaty and at the same tune increases the 
motility of the colon resulting m increased 
evacuation rate, i e , decreased emptymg 
tune, (2) atropine bamshes any effects 
produced by mecholyl 

The tonus and, or, motihty of the colon 
uas not produced in an orderly or progres- 
sive manner The onset of the action was 
rapid and at tunes violent It attacked the 
entire colon so that while some part of it 
always appeared spastic, another showed 
rapidly fluctuating movement while an- 
other appeared entirely normal In a 
moment this entire picture was changed 
but always on the side of mcreased tonus 


crease m tonus continued for at least 24: 
hours In this respect the length of action 
of mecholyl on the colon was different from 
its other actions, for the rise in pulse rate, 
drop in blood pressure, sahvation, rhinor- 
rhea, lacnmation, flushmg, and sweatmg 
were of short duration The reason for this 
difference is at the present unknown 
The mechanism of the action of the 
mecholyl upon the colon is m most all 
probability that of all of the chohnes, i e , 
duectly on the muscle cells 
Cluucally, the drug is at the present of 
doubtful value in the treatment of atomc 
colons because of the unpleasant side reac- 
tions in all dosages wherein it has been used 





TWENTY MINUTES 


ONE HOUR 


TV.'EfJTY-FOUR HOURS 


Fig 3 Cast. 0 The key film showb the colon markedly atomc with almost complete absence of haustral 
markings, it required sii days to empty the colon After the mjection of mecholyl, the colon shows a prompt 
and marked increase m tonus The colon is practically empty 2-1 hours after the injection 


throughout, there is a definite desire to 
evacuate Alropiiie sulphate Vim gr , 
five minutes, desire to evacuate has disap- 
peared, cecum larger, rectum larger, 10 
mmutes, transverse colon defimtely wider 
than before , 20 mmutes, relaxation of en- 
tire bowel, no spasticity noted, 24 hours, 
much banum m colon, no evacuation 
Case 11 White male, aged 36 years 
Control Colon capaaty 2,000 c c , 1,800 
Q Q retained Tonus and motihty normal 
Emptymg tune, four days Mecholyl 30 
mg five minutes, tonus of entne colon in- 
creased with defimte decrease m trans- 
verse diameter, haustrations increased. 


cecal valve patent, haustrations m ascend- 
ing, transverse and descendmg colon 
marked, sigmoid spastic, 20 mmutes, long 
and transverse diameters of colon de- 
creased, desire to evacuate Atropine sul- 
phate ViM gr , five mmutes, desire to 
evacuate less pronounced, cecum larger, 
10 mmutes, no desire to evacuate, rectum 
larger, haustrations less marked, long axis 
increased over ongmal, 20 m mutes, tonus 
has returned to normal although there are 
a few increased markings m transverse 
colon and splemc flexme, rectum and ce- 
cum dilated, 24 horns, colon has returned 
to its control state, much banum remains 






EXCRETORY UROGRAPHY' 

By JOSEPH B PRIESTLEY. M D . F R C S , Z)fi5 Mouies, lovxi 


m MfITHIN recent years the advent 
of excretory urography has added 
W W valuable diagnostic procedure to 
the annamentanum of urologic diagnosis, 
which may occasionally supplant cystoscopy 
m the hands of one intimately acquamted 
with urologic pathology However, for 
the vast majonty of patients, cystoscopy, 
with or without retrograde pyelography, 
remams the most accurate and dependable 
diagnostic procedure As in all diagnostic 
examinations, defimte indications for ex- 
cretory urography exist, certain techmcs 
add to efficiency, and certain pitfalls con- 
stantly lurk for the mexpenenced 

I wish to discuss briefly the preparation 
of the patient, the indications, and then 
mention some of the limitations and dan- 
gers in mterpretation, using a few illus- 
trative cases as the basis of my remarks 
Pyelographic mterpretations will be dis 
cussed by Dr Gilhes and Dr Kerr m the 
next paper I shall omit speaal reference 
to children 

TECHNIC 

To secure the maximum amount of in- 
formation by excretory urography, roent- 
genograms free of gas shadows are 
essential Therefore, from 30 to 45 c c 
of castor oil should replace the evemng 
meal before the exanunation In the 
mormng, several enemas should be given 
and a light breakfast allowed Restric- 
tion of fluid intake for several hours may 
increase contrast medium concentration 
Some feel that a compression bag retards 
the escape of the medium down the ureter 
and so aids in concentration Frequently 
it mil tend to displace the colon so that 
gaseous shadows i\ ill not overlap the renal 
area Recently, the intramuscular in 

‘ ErcM-ntcd btfort thi. Radiological Socict> of 
North America at the Tv,cnt> second Annual ilecting 
at CiiiLinnati Nov 30-DeC 4 1930 


jection of pitressm 20 minutes before ex- 
amination has been advocated The urol- 
ogist must be mtimately acquainted with 
the patient’s general condition m order 
to avoid certam contra-mdications to 
pitressm, such as h 3 q)ertension, mtestmal 
obstruebon, etc My experience with pi- 
bessm to evacuate gas from the bowel 
has been limited I do not use it roubnely 
Before admimstrabon of the medium, a 
roentgenogram of the kidneys, ureters, and 
bladder should be taken so that any faint 
shadows may be perceived before possible 
obscurity by the medium, and to deter- 
mine before administration of the medium 
that preparabon has been satisfactory 
The medium ordmanly should be given 
m the median basihc vem, with moderate 
slowness The pabent neither sits up nor 
takes flmds without bemg so ordered 
The first exposure should be made after 
an mterval of five nunutes, the next after 
15 nunutes By examinmg the first roent- 
genogram before the second is taken, 
one may detemune whether the second 
should be exposed earher or later than 
the routme interval, dependmg upon the 
quanbty of the medium m the bladder 
and the degree of renal rnsualizatiou In 
the presence of hydronephrosis or appar- 
ently non-functiomng kidneys, one or 
more delayed roentgenograms ranging in 
time from one-half to two hours followmg 
the mjection of the medium may give 
additional informabou I have used neo- 
lopax almost exclusively, and m my ex- 
perience, which includes a large number of 
cases, local gangrene has never occurred 
Moderately severe phlebitis occurred twice, 
but it subsided without complications un- 
der adequate treatment The mjection, 
especially when a small vem is used, may 
be accompamed by transient pain in the 
arm and shoulder and often a metallic 
taste m the mouth, but no severe systemic 
559 
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by US to obtain therapeutic benefit If the 
side reactions such as sweating, flushing, 
etc , could be eliminated by some subse- 
quent modification of the drug, it is ver}' 
possible that it could be used advantage- 
ously m the stimulation of the atonic colon 

SUMMARt 

1 A study of the effect of mecholyl 
upon the tonus and motility of the colon is 
presented 

2 In every case the tonus and motility 
were dcfinitelv increased 

3 The effects of mecholjl upon the 
colon were abolished rapidly bj atropine 


4 Mecholyl is of possible therapeubc 
value in the atonic colon 
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Cystoscopy was not necessary, the other 
kidney being well visualized and appear- 
ing normal 


less or absent kidney However, a de- 
layed film mU usually reveal the true 
nature of the condition 



A B 

Fig 1 Roentgenograms m the case of a man referred with 
the diagnosis of mesentenc thrombosis presentmg abdommal 
pain distention, and vomitmg A Plain roentgenogram 
showmg shadow m region of left upper ureter B, Excretory 
urogram showing cahectasis on same side above shadow 
Left uretero-hthotomy recovery 


III Hydronephrosis — Excretory urog- 
raphy is valuable in diagnosing hvdro- 
nephrosis Case 5 was a man 2S years 
of age, who had diabetes His physician 
repeatedly found a small number of pus 
cells m the urme, but the patient com- 
plained of no urmary symptoms These 
few cells were thought to be of no par- 
ticular importance m the absence of 
symptoms, but an excretory urogram was 
advised (Fig 2) Y ou see a large f unctionless 
hydronephrotic kidney A nephrectomy 
was performed because renal damage had 
proceeded too far for any conservative 
operation The patient’s convalescence 
was uneventful Since then his urine 
lias been examined repeatedly, and on one 
occasion mandehc acid therapy instituted 
because of persisting infection m the un- 
nary tract In hydronephrosis, roentgeno- 
grams taken within 20 minutes, and some- 
tiiiies e%en longer, may show no medium, 
thus giMiig the impression of a function- 


rv Mass in the Abdomen — Frequently 
a chmcian finds himself confronted ivith 
an abdominal mass of somewhat uncer- 
tam etiology Case 6 was a patient with 
a mass of undetermmed nature m the 
region of the left kidney An excretory 
urogram was advised to estabhsh a defi- 
mte diagnosis As you see, the left 
kidney appears normal The mass 
later proved to be a primary sarcoma of 
the spleen hlany horseshoe kidneys pre- 
sent a mass in the abdomen, often m the 
region of the navel Occasionally an ec- 
topic kidney presents a mass m the ihac 
fossa or elsewhere When urologic pos- 
sibilities are kept m tmnd for these un- 
usual abdominal masses, an excretory 
urogram often points out the correct di- 
agnosis even though retrograde cystoscopy 
may subsequently be necessary 
V Vague abdommal complaints may 
ha\e a gemto-unnary ongm Occasion- 
ally renal stone manifests itself only by 
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reaction There are few contra-mdications 
to the administration of neo-iopa\ More 
recently, I have employed diodrast, but 
my personal experience has not been ade- 
quate to draw conclusions I have been 
impressed by the fact that the pain during 
the injection of diodrast seems less and 
the \nsuahiCation appears equal to that 
obtained with nco-iopa\ 


sorting to retrograde pyelography The 
patient was scheduled for ureterohtho- 
tomy A roentgenogram taken in the 
morning before operation mdicated that 
the stone had moved down to the middle of 
the ureter, and the operabon was, therefore 
abandoned Instead, the ureteral stone 
was successfully removed by transureteral 
manipulation 


II Acute Abdomen — One sees two types 
INDICATIONS of acute abdominal condibons m which 


excretory urography may be of distinct 
The indications for excretory urographj% diagnostic aid by indicatmg whether or 
generally speaking, are modified consider- not urologic pathology explains the symp- 
ably by individual circumstances I shall tom 


consider these indications, fully aware of 
the fact that many cases may also require 
retrograde pyelography and cystoscopy to 
establish the correct diagnosis and to ob- 
tam the necessary information Eight 
mam groups of cases will be discussed 
I Suspected renal or ureteral hlhtasts 
constitutes the most frequent indication 
for excretory urography 
Case 1 This patient, when seen, was 
suffering frequent attacks of renal colic, 
though his general condition otherwise 
appeared good The plain roentgeno- 
gram shows a small shadow in the region 
of the upper ureter The excretory uro- 
gram, taken 45 minutes after the admm- 
istration of neo-iopax, discloses the same 
shadow, somewhat intensified by opaque 
medium, with pronounced urostasis above 
inxmlving both the pelvis and calices 
Medium in the distal ureter mdicates m- 


(a) Red blood cells m a cathetenzed 
specimen of unne from a pabent suspected 
of appendicitis should arouse suspiaon. 
The symptoms of ureteral stone and ap- 
pendicitis occasionally may be confusmg 
Case 3 represents such a pabent The 
diagnosis was confused by the discovery 
of red blood cells m a cathetenzed spea- 
men of unne An excretory urogram was 
made immediately The plam roentgeno 
gram shows this rounded shadow m the 
ureteral area A urogram conclusively 
excludes the shadow because a normal 
unnary tract appears on the nght side 
Accordingly, I performed an appendec- 
tomy and removed a very acutely inflamed 
appendix I wish to emphasize the fact 
that imcroscopic hematuna accompanymg 
acute appenchcibs occurs so rarely that 
the diagnosis of appenchcibs with hema- 
tuna must always be looked upon with 


complete obstruction The visualizabon of 
the other kidney mchcates no abnormality 
Consequently ureterolithotomy was per- 
formed ivithout a cystoscopic exammabon 
His convalescence was uneventful 

Case 2 In the case of an elderly man 
suffermg from severe renal cohe, there 
were seen three shadows on the plain roent- 
genogram The excretory urogram dis- 
closed two shadows m the lower major 
cahx, with some cahectasis and pyelecta- 
sis xvhich confirmed our suspicion that 
the remaimng shadow was m the upper 
ureter The diagnosis was estabhshed 
and treatment decided upon without re- 


suspicion 

{b) At times an acute abdonunal con- 
dibon IS associated with generahzed ab- 
dominal pam or marked distenbon Case 
4 represents a patient whose condibon 
was diagnosed as mesenteric thrombosis 
by the family physiaan (Figs 1-A and 
1-F) Close quesbomng cheated mforma- 
bon suggesbng renal cohe at the onset 
Here you see a shadow m the upper ure- 
teral area which a delayed exenetory uro- 
gram mchcates to be a ureteral stone 
Several days after the reflex abdormnal 
ileus improved, this stone was removed, 
with complete recovery of the patient 
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I was un- 
the ureter, 


vnU, however, demonstrate the presence 
of a kidney on the umnjured ^de 
(e) Suspected Congenital 


nuttent chills and fever 

able to pass a catheter up . Snsbected Congenital 

and, therefore, resorted to an e^cret ^ Occasionally a retrograde pyelogram shows 
urogram for estoatmg the ® e renal pelvis confined to the upper or 

age You see (Fig 4) a moder y shadow, which 

chonephyrosis resultmg from a post- lower 
operative ureteral obstruction, which 
later demanded nephrectomy 

(2) Post-operative Hydronephrosis — 

For moderate degrees of hydronephrosis 
various types of conservative operations 
are performed on the renal pel’^s wiA- 
out sacnficmg the kidney, such as the 
division of obstructmg anomalous ves- 
sels plastic procedures to decrease the 
size of the renal pelvis, and operations 
to place the uretero-pelvic juncture m 
a dependent position m the renal pel- 
The advisabdity of a post-opera- 


VIS 

tive check-up several months later arises, 
to determme one’s result and the abihty 
of the pelvis to empty An excretory 
urogram serves this purpose well 
it demonstrates varying degrees of hy- 
dronephrosis 

3 Solitary Kidney —Not infrequently 
we encounter patients who have had a 
previous nephrectomy and now com- 
plam of symptoms referable to the re- 
maming kidney Under present con- 
ditions, retrograde pyelography seldom 
results in renal damage or reflex anuna, 
however, such thmgs do occur occasion- 
ally Consequently, m the presence 
of a solitary kidney we employ excre- 
tory urography, resorting to retrograde 
pyelography only in unusual instances 

(c) EpitJiehomatons Bladder —As a gen- 
eral rule, all patients ivith vesical tumors 
should have a biopsy made YTien the bi- 
opsy reveals a squamous-cell epithelioma, 
one must then exclude the kidneys as 
a primary focus of tlie epithehoma Ex- 
cretory urography frequently can be em- 
ployed xery satisfactonly for this purpose 

id) Ruptured Ridnci —Excretory-- urog- 
raphj for the diagnosis of ruptured kidney 
has been adxocated Mv personal ex- 
pcnence with this has been too meager to 
warrant iiiv drawing conclusions It 



Fig 4 Excretory uro- 
gram m the case of a patient 
who underwent hysterec- 
tomy 12 years previously 
suSenng left renal disUess 
at intervals smee Note 
left hydronephrosis and 
ureterectasis Ureteral 

catheter met an impassable 
obstruction m lower left 
ureter Ureteral stricture 
resultmg from surgical m- 
juiy reqmred nephrectomj 
gallstone 

arouses the suspicion of a dupheated 
pelvis At times an excretory urogjram 
may be of considerable aid m demonstrat- 
ing the other pelvis Frequently another 
retrograde pyelogram ivill be necessary 
Smee the advent of excretory urography, 
many duphcations and anomahes have 
been discovered, such would have been 
unquestionably overlooked wnthout it 
However, this is m the mam of anatonne 
interest mostly, but it does make us more 
alert to the possibility of pathology m 
vanous urologic anomahes 

(0 Renal Tuberculosis — ^At times the 
diagnosis of renal tuberculosis can be 
established by an excretory urogram, 
coupled with finding tubercle bacilli 
m the urme (Fig 5) At other tunes 
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reflex gastro-mtestmal symptoms Early 
stages of renal insufficiency from vanous 
causes may excite similar symptoms Of- 



Fig 2 Excretory urogram in the case of a 
diabcUc male, aged 24 years tvith no unnary 
symptoms except persistent pyuna Note large 
left hydronephrosis and nght duplicated kidney 
Left nephrectom> recovery 

ten the urologic symptoms of such patients 
are so meager that the physician hesitates 
to advise cystoscopy However, an ex- 
cretory urogram may be made to exclude 
the unnary tract If one obtains positive 
evidence, then cystoscopy may be mdi- 
eated 

VI The Exclusion of Shadows — Occa- 
aonally dunng the roentgenologic exami- 
lation of patients, shadows appear m 
he region of the kidneys or ureters Al- 
hough symptoms of calculus may be ab- 
ent, the advisability of excludmg the 
hadows often anses An excretory uro- 
gram under such circumstances frequently 
xcludes such shadows, and so one avoids 
ystoscopy If positive, cystoscopy may 
ir may not be mdicated later 

VII Polycystic Kidney — In many pa- 
tents with polycystic kidneys, palpa- 
lon alone ‘may establish the diagnosis 


with certainty m other cases one may 
desu-e more definite mformation Usually 
the excretory urogram will show extensive 



Fig 3 Excretory urogram confirmmg the 
diagnosis of polycystic ladaeys Note the pro- 
nounced bilateral deformity 


bilateral defects which chnch the diagnosis 
mthout further ado (Fig 3) 

Vni Certain specific urologic conditions 
— Urologists treat many patients for (a) 
prostatitis Vflien a prostatic infection 
exists, the second glass specimen of iinne 
may contam a few pus cells, coming 
either from the prostate or from the kid- 
neys In certain cases of this type, an 
excretory urogram may be used to great 
advantage to exclude possible renal path- 
ology 

{fi) An ecretory urogram proves of con- 
siderable value m certam post-operative 
conditions of the kidneys and ureters, as 
follows 

(1) Impassable Ureteral Stricture — 
Case 7 This patient had had a hyster- 
ectomy performed some years before 
commg to me Following the opera- 
tion, urme dramed from the wound 
for several months She then devel- 
oped pain m the renal area, with inter- 
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I N the roentgen diagnosis of lesions 
of the upper unuary tract, dmical 
and laboratory findings admittedly 
should be given full consideration In 
practice, however, it at tunes is evpedient 
to give a prehnunaiy report of the radio- 
graphic exammation before all data be- 
come available It is, therefore, neces- 
sary that the radiologist be thoroughly 
f ami liar rvith the appearance of lesions 
hkely to be encountered Our purpose is 
to review the radiographic appearance of 
kidney lesions as revealed by retrograde 
pyelograms 

For this study we have selected 432 
consecutive cases m which a pathologic 
diagnosis was made These diagnoses 
were arrived at only after correlation of the 
clinical, laboratory, and radiographic e\- 
aimnations Only adult patients on whom 
retrograde pyelograms were made are m- 
cluded in this senes 

INFECTION 

Infecbon heads the list in frequency of 
all lesions of the upper unnary tract A 
diagnosis of pyelitis, pyelonephnbs, or 
pyonephrosis was made 95 tunes in our 
senes of 432 cases In addition it some- 
tunes comphcates unnary calcuh and 
hydronephrosis 

The age incidence of these patients 
vaned from IS to 66 years, the average 
being 40 7 years It was found in women 
twice as often as m men and bilateral 
iniolvement was nearly twice as frequent 
os unilateral mvolvenient 
In the mild or acute types of infection 
tliere may be no detectable changes in the 

’ Kead btfon. the Radiological Society of North 
•^uica at the Tucnti second Annual Meeting at 
Cincinnati No\ 3(I-Dcc -} 1930 


pyelogram and it is necessary to make the 
diagnosis entirely by clmical and labora- 
tory methods 

The more severe or longer standmg 
mfeebons present defimte changes m the 
pyelogram The first are noted in the 
cahees, which lose their sharp outlme and 
become dilated and clubbed Infection 
also causes dilatabon of the pelvis, which 
usually IS not as marked as that due to 
obstruction In long-standing or recur- 
rent infection, the mmor cahees become 
elongated and show narrowed necks, the 
result of scamng The calyx then is cone- 
shaped and its appearance is likened to 
that of a “dunce cap ” The scamng also 
causes irregularity of the pelvis which, 
however, is not as marked with pyogemc 
infection as with tuberculosis (Fig 1) 
Clubbmg of some cahees with narrowmg 
of others is frequently present on the same 
pyelogram Dilatabon of the ureter often 
accompames infection and was present m 
nearly one-half of our cases 

FERINEPHRITIC ABSCESS 

In this senes there were eight cases of 
pennephntic abscess two occurred m 
conjunebon with a pyonephrosis As men- 
tioned elsewhere, one followed traumabc 
rupture of the kidney, three were found 
comphcating renal calcuh, two ureteral 
calcuh 

AVith pennephntic abscess, there is 
likely to be a loss of the psoas shadow on 
the invohed side, with a scohosis of the 
lumbar spine The conv exity of the curve 
IS away from the involved side There are 
no dn-ect pyelographic changes unless, 
as sometimes occurs, the abscess com- 
mumcates with the kidney pelvis In 
such an ei'ent the abscess cavity becomes 
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one may diagnose a renal tumor from 
an excretory urogram alone However, 
these two types of cases do not pre- 



Fig 5 E\cr(.tor> urogram m the case of a 
patient sufTcrmg recurrent attacks of d>suna for 
three )(.ars The left p>elograni strongly suggests 
renal tuberculosis Tubcrculc bacilli were re 
covered from the bladder unne Miscroscopic 
diagnosis of left kidney after removal was renal 
tuberculosis 


lent cystogram will be obtamed, which 
may give considerable information. A 
primary cystogram should seldom be made 



Tig 6 E\cretory urogram in the case of a 
male aged 63 years suffermg gross hematuria 
Excretory c>stogram discloses defect suggesting 
bladder tumor Biopsy obtamed transurethrallj 
revealed Grade III carcinoma 


sent indications for an excretory uro- 
gram and should not be considered among 
this group The same can be said for 
certam other rare conditions upon which 
I will not touch 

DISCUSSION 

To diagnose excretory urograms ac- 
curately, one must possess a sound knowl- 
edge of retrograde pyelographic interpre- 
tation The absence of visuahzation, such 
as IS often caused by stone, anomahes, etc , 
must not be interpreted as mdicative of 
permanent renal damage Incomplete fill- 
ing of the normal renal pelvis should not 
be mistaken for disease Excretory py- 
elograms should be employed only rarely 
for the diagnosis of inflammatory renal 
lesions 

Often when examimng a patient by 
means of excretory urography, an excel- 


m this manner The patient in Case 8 
complamed of gross hematuna The ex- 
cretory cystogram showed a bladder de- 
fect suggestive of neoplasm (Fig 6) This 
diagnosis was confirmed cystoscopically, and 
necessary treatment instituted Not in- 
frequently when an excretory urogram is 
made upon a patient with prostatic hy- 
pertrophy, one observes a marked mtra- 
vesical enlargement of the prostate, shown 
by the excretory cystogram 

CONCLUSIONS 

Excretory urography constitutes a valu- 
able contribution to urologic diagnosis, 
but only occasionally supplants retrograde 
pyelography Serious errors may occur 
m mterpretations when the hnutations 
are not reahzed or the mdications too 
widely broadened 
1418 Des AXomes Bldg 
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Fig 3 F>g -i 

Fig 3 Autonephrectomy from advanced tuberculosis In this type, the tubercles do not empty into 
the pelvis but become calcified — the so-called ‘putty kidney ” 

Fig 4 Bilateral hydronephrosis Note umform smooth dilatation of pelves, calices, and ureters The 
cuppmg of the mmor ca lices has been lost 


tion, a marked irregulanty of the pelvic 
outhne 

In some instances the entire kidney is 
replaced by large caseous tubercles which 
have failed to dram mto the kidney pelvis 
These then become partially calcified so 
that the mdmdual tubercles are well 
outhned on the radiographic film (Fig 3) 
The so-called “autonephrectomy” is the 
result of this type of tuberculous infection 
When such a ladney is sectioned, it is of 
putty-like consistency and shows com- 
plete replacement of the kidney paren- 
chyma by caseabng tubercles 

HYDRONEPHROSIS 

Ne\t to mfection, hydronephrosis is the 
most frequent lesion of the upper urinary 
tract and was found m 79 of our patients 
It occurs m varying degrees but is much 
more common as a mild form In only 
SL\ of our cases was the disease advanced, 
while in IS it was considered moderately 
advanced Women were affected m more 
than two-thirds of our cases The left 
kidney alone was imohed in only about 
10 per cent , in more than one-third it was 
bilateral, while the nght kidney alone was 
affected in more than 50 per cent of the 
cases 

The condition begins as a mild dilatation 
of the kidney pelvis and may early show- 


some bluntmg of the mmor calices, al- 
though occasionally one finds a moderate 
degree of involvement of the major and 
mmor cahees without accompanymg peMc 
enlargement As the disease progresses, 
the mmor cahees become more globose and 
expand at the expense of the parenchyma 
(Fig 4) Ureteral dilatation is a con- 
conutant of hydronephrosis when the 
obstruction is low and was found m more 
than one-half of our cases 

The presence or absence of mfection of 
the hydronephrosis cannot be determined 
radiologically even though the mfection be 
marked 

PTOSIS 

Mov'able or ptotic kidney is not un- 
common and was diagnosed 18 times m our 
432 cases It is usually accompanied by a 
nuld degree of hydronephrosis, although in 
five of the IS cases there was no dilatation 
of the pelvis The appearance of the 
hydronephrosis does not distmguish it from 
that without ptosis The ptotic kidney 
should not be confused with the congem- 
tally unascended kidney In the former 
the ureter is long and redundant when the 
kidney is displaced downward, while in 
the latter the ureter is relatively short and 
straight, and the kidney shows a lack of 
normal rotation 
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ris 1 r.g 2 

of mmor caSTnd'^t^slve LrXii'‘damagf ^ narrowing of major cahces from scarrmg clubbing 

cafvx shoL P“'® by opaque medium Upper ramor 

r,™ O B outluiL There is also extravasation of the opaque medium mto parenchyma 

ladrvcy Substance tuberculosis Note marked irrcgulanty of pelvis and cahces and destruction of 


outlined by the opaque medium, a finding 
which IS characteristic of pennephntic 
abscess 

TUBERCULOSIS 

A diagnosis of renal tuberculosis was 
made m 20 of the cases of this senes, 14 
occumng m men and srx in women The 
ages of the patients ranged from 20 to 54 
years, the average age being 38 years One 
patient showed a congenital anomaly, a 
duphcation of the kidney pelvis and ureter 
on one side Both kidneys, however, were 
mvolved ivith tuberculosis 

Calcification is frequently seen m renal 
tuberculosis and was present m nearly 
one-half of our cases This calcification 
usually appears as a diffuse mottlmg and 
does not tend to occur m dense sohd 
masses, therefore is not readily confused 
with calcuh 

It was also observed that extravasation 
of the opaque medium as radiating striae 
extendmg mto the kidney parenchyma fre- 
quently occurred, bemg present m over 
one-third of the cases While we are 
aware that smiilar extravasation may occur 
m a normal kidney from too forceful an 
mjection of opaque fluid, such observa- 


tions are rarely encountered m routine 
pyelograms 

The pyelograms m renal tuberculosis 
show a fairly characteristic appearance. 
The earhest radiographic changes are 
observed m one or two mmor cahces when 
the usual smooth outhne is replaced by a 
rough "moth-eaten” contour When a 
tuberculous abscess has broken through 
mto the pelvis and discharged its contents, 
it may become well outlmed by opaque 
medium (Fig 2-/1) If completely empty, 
these cavities may be smooth, but if some 
caseous d6bns remains the outhne is ir- 
regular In more advanced cases, the 
pelvis and cahces are mvolved m their 
entirety and show marked irregularity of 
outhne In addition, there may be numer- 
ous abscesses withm the kidney paren- 
ch^nna commumcatmg with the pelvis 
In advanced cases, secondary mvolve- 
ment of the ureter is common This mam- 
fests itself as an irregular narrowmg which 
may give partial or complete obstruction, 
resultmg m a tuberculous pyonephrosis 
In the pyelogram this is observed as a 
marked dilatation of the pelvis and 
calices, with destruction of the kidney 
substance (Fig 2-B) There is, m addi- 
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Fig 


B A. B 

Fig 8 

Large oval calculus m upper ureter Knoivn to have been present for one year 
Pjelogram seven months after removal shows remarkably few changes 

Hypernephroma demoustratmg elongated compressed, and displaced calices The tumor has 

not mvaded the pelvis , o., e . .. . 

Fig 8 B Papi'lary carcinoma of kidney pelvis showing irregular filling of pelvis with neoplastic tissue 


Fig 7-d 
Fig 7-B 
Fig 8 I 


ureteral calculi occurred together, there 
were 42 cases of this senes m which ureteral 
calculi were present alone In 40 instances 
a single stone was present on one side 
Only one case showed a stone on each side 
and m only one instance were there multi- 
ple stones in one ureter 

Calculi occurred with nearly equal fre- 
quency m men and m ivomen The left 
side was involved over a third more often 
than the nght 

These calculi are usually oval in shape, 
with the long axis of the stone lymg in the 
long axis of the ureter The most fre- 
quent site IS at the lower end of the ureter 
near the ureteral opemng into the bladder 
They vary m size from a few millimeters 
to two or three centimeters m length 
Usually they are of rather high calcium 
content and of fairly uniform density al- 
though some show definite laminations 

Some degree of ureteral dilatation is 
also frequently present and may be either 
abo\ e or below' the calculus 

In the presence of ureteral stone, a 
large percentage of the pyelograms show 
pathologic changes — tlie result of obstruc- 
tion, accoinpan\ung infection, or a com- 
bination of both 

The presence of a ureteral stone, how- 
ever, does not uccessanl> mean that kidnev 


damage has occurred, as a very large cal- 
culus may be present with httle or no 
evidence of kidney pathology (Fig 7) On 
the other hand, very definite changes may 
be produced by a rather small calculus 

Pennephntic abscess may be a complica- 
tion and was present m two of our cases 

MALIGNANT NEOPLASMS 

Mahgnant neoplasm was diagnosed m 
24 cases, 15 tunes m men and nme m 
women The patients’ ages vaned from 
43 to 70 years, the average age bemg 56 4 
years The nght side was mvolved as 

frequently as the left and no case was 
bilateral, although bilateral involvement 
has been known to occur In nme of the 
24 cases, a pathologic diagnosis was ob- 
tained Following Ewmg’s classification, 
these were diagnosed as follows 

(1) Adenocarcinoma 4 

(2) Papillary carcinoma of the kid- 

ney pelvis 1 

(3) Hypernephroma 4 

From a radiographic standpoint, mahg- 
nant kidney tumors can convemently be 
divided into two groups, those arising m 
the kidney parenchyma and those ansmg 
from the kidney peh is 

In malignant neoplasms of the kidney 
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1 IS 5 F,g g 


r'^ - D shouiiig branching calculus filling entire pelvis and calices 

1 ig a a Pjclogram shows in addition a large abscess ca\it> in upper pole of kidney 
Tig b 1 Multiple faceted calculi 

Tig b-R Single small stone in lower kidnc> pole Pyelogram was normal 


RCNAL c \LCULUS rarely does one find faceted stones Only 

Stone m the kidney is a relatively fre- one such case appears in our senes 
quent occurrence and was present m 73 In our 73 cases, there was involvement 
cases of our senes - These stones may be of So individual kidneys The finding was 
single, multiple, or of the branching or more than twice as frequent on the left 
so-called “staghorn” vanety (Figs 5andG) side as on the nght, and while the smgle 
jMen are usually reported as being more stone predominated, the staghorn type was 
frequently affected than women, but m our present m almost 25 per cent of the cases 
cases there were 40 women as against 33 Ureteral calculi were seen as a comphcation 
men of renal stones m a minority of cases 

Single stones are most common They (mne times), and when found were noted 
show as uniform areas of calcificabon, to be on the opposite side as frequently 
varying m size from a few millimeters to ^ on the side of the kidney stone 
several centimeters and are seep to he In nearly every case of multiple or stag 
ivithm the kidney shadow They are I>om stone, kidney damage was observed, 
usually completely obscured by the mjec- while inth single calculus this occurred only 
tion of the pyelographic material, oc- m about half of the cases This damage 
casionaUy, however, a stone will contain no may show as an mvolvement of a smgle 
calcium Such a calculus can then be calyx with slight dilatation and roughenmg. 


demonstrated only on the opaque pyelo- 
gram as a shadow of negative density or a 
filling defect The use of air as a pyelo- 
graphic medium may clearly outhne this 
type of stone 

Renal calcuh are usually uniform in 
density, without \nsible laminations, and 


* Ten cases of renal calculi occumng m this senes 
have not been included m these figures because they 
were found together with other lesions which in them- 
selves were considered primary » e , three m duplex 

kidney one in crossed ectopia and six m hydronephrosis 
due to aberrant blood vessels 


or it may progress through varying stages 
imtil, because of gross stasis and infection, 
it becomes a marked pyonephrosis This 
may then go on to the formation of a 
permephntic abscess, which was present 
m three of our cases The staghorn stone 
IS most frequently associated with this 
advanced renal damage 

URETERAL CALCULUS 

In addition to the mne patients pre- 
viously mentioned, m which kidney and 
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Fig 7 Fig 8 

Fig 7- 4 Large oval calculus in upper ureter Known to have been present for one j ear 
Fig 7-B Pyelogram seven months after removal shows remarkably few changes 

Fig 8-A H 3 rpemephroma demonstrating elongated, compressed and displaced calices The tumor has 
not invaded the pelvis 

Fig 8-B Papillary carcinoma of kidney pelvis shoiving irregular filhng of pelvis ivith neoplastic tissue 


ureteral calculi occurred together, there 
were 42 cases of this senes m which ureteral 
calcuh were present alone In 40 instances 
a single stone was present on one side 
Only one case showed a stone on each side 
and in only one instance were there multi- 
ple stones m one ureter 
Calcuh occurred with nearly equal fre- 
quency m men and in women The left 
side was involved over a third more often 
than the nght 

These calcuh are usually oval in shape, 
with the long axis of the stone ljung in the 
long axis of the ureter The most fre- 
quent site is at the lower end of the ureter 
near the ureteral opening mto the bladder 
They vary m size from a few millimeters 
to two or three centimeters m length 
Usually they are of rather high calcium 
content and of fairly uniform density al- 
though some show definite laminations 

Some degree of ureteral dilatation is 
also frequently present and may be either 
above or below the calculus 

In the presence of ureteral stone, a 
large percentage of the pyelograms show 
patliologic changes — the result of obstruc- 
tion, accompanying infection or a com- 
bination of both 

The presence of a ureteral stone how- 
ever, docs not nccessanl} mean that kidne\ 


damage has occurred, as a very large cal- 
culus may be present with little or no 
evidence of kidney pathology (Fig 7) On 
the other hand, very defimte changes may 
be produced by a rather small calculus 
Permephntic abscess may be a comphea- 
tion and was present m two of our cases 

MALIGNANT NEOPLASMS 

Mahgnant neoplasm was diagnosed m 
24 cases, 15 tunes m men and rune m 
women The patients’ ages vaned from 
43 to 70 years, the average age bemg 56 4 
years The nght side was mvolved as 

frequently as the left and no case was 
bilateral, although bilateral mvolvement 
has been known to occur In mne of the 
24 cases, a pathologic diagnosis was ob- 
tained Following Ewing’s classification, 
these were diagnosed as follows 

(1) Adenocarcinoma 4 

(2) Papillary caremoma of the kid- 

ney pelvis I 

(3) H}’pemephroma 4 

From a radiographic standpomt, mahg- 
nant kidney tumors can convemently be 
divided mto two groups, those ansmg m 
the kidney parenchyma and those ansmg 
from the kidney peh is 

In mahgnant neoplasms of the kidney 
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d''atatio"n ol aberrant blood vessels Note rounding of all contours inth 

the most common co'^ng^nual^om^y^^ bilateral «ith moderate hydronephrosis and hydrometer This is 


parenchyma the tumor mass itself may be 
visible on the radiograph, showing either as 
a distortion of outline or as an increase in 
density In the larger tumors the kidney 
IS likely to be obviously displaced from its 
normal position 

As the tumor grows it not only distorts 
the parenchymal outline but the kidney 
pelvis and cahees as well (Fig 8-A) The 
cahees are frequently elongated and nar- 
rowed by the general enlargement of the 
kidney, producing the so-called “spider 
leg deformity The cahees may become 
displaced, compressed, or even completely 
occluded Some mahgnancies of the par- 
enchyma may invade the pelvis, producing 
filhng defects in the pyelogram, m which 


and, therefore, cause an irregular fillin g 
defect in the pyelogram (Fig 8-B) There 
IS no distortion of the pelvic outlme until 
occlusion of some of the cahees occurs, in 
which instance a localized hydronephrosis 
may develop These tumors are prone 
to metastasize along the ureter with result- 
ing obstruction Radiographically, it may 
at times be impossible to differentiate 
tumors of the kidney pelvis from blood 
clots, non-opaque calcuh, or masses of 
cellular d6bns 

Bemgn tumors of the kidney and kidney 
pelvis are not common and are rarely 
diagnosed except at operation or post- 
mortem exammation 


instance it may be impossible to distinguish 
neoplasms of the parenchyma from those 
ansmg from the pelvis Not infrequently 
the pelvis may become completely oc- 
cluded so that it is impossible to obtam a 
pyelogram 

Diffuse and scattered calcification some- 
times occurs within kidney malignancies 
While not present m this senes, calcification 
was observed three times m another senes 
of 23 cases that we had opportumty to 
study 

Tumors ansmg from the epithehal hnmg 
of the kidney pelvis are usually papillary 


CONGENITAL ANOMALIES 

Hydronephrosts Due to Aberrant Blood 
Vessels Aberrant blood vessels to the 
lower pole of the kidney, with constnction 
of the uretero-pelvic junction and hydro- 
nephrosis, were diagnosed m 3S of our 
432 cases Such constitute, therefore, a 
relatively common lesion 

The pyelographic changes are fairly 
charactenstic In mild types there is a 
squarmg of the kidney pelvis noted, par- 
ticularly at the uretero-pelvic junction, 
where the aberrant v’^essel crosses the ureter, 
causmg it to be narrowed and fixed at the 
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Fig 12 

asceat 


same level or slrghUy fbove thejow^ 
marern ol the dilated pelvis The meaiai 
and^Senor borders of the kidney ^ 

aearly at nght-angles to tach oter 
rrrstead ot forming the inverted ^ 

normal uretero-pelvic3unction 

dilatation of the pelvis occurs 
the attachment of the ureter so 
advanced cases the ^■'"tero^pelvic junctm 
lies several centimeters ,"bove the low^ 
marRin of the kidney pelvis The cahces 
take^part ni the general dilatation so that m 
mte'atanced Les the ,elv. has a ptop 
oval appearance, with dilated 

cahces ^(Fig 9) ^ Ti 

r»rd of gentle curves inth an almost tota 
laS of angles except at the attachment of 
the ureter, which is angled sharply over the 
aberrant vessel This usuaUy crosses m 
front although it may cross behind the 

cases Muth marked hydronephrosis, 
infection is frLquentl> present Suv cases 
m this series were also complicated by 
calculi and one patient had a duplex 
kidney and ureter on the opposite side 
Anomalus of Form aud Posdioit 
most common congenital anomaly °f the 
upper urinary tract is a reduplication of the 
kidney pcl\ is This dcformitj ranges from 


slight vanations, m which the 'S 

bifid, to complete reduphcation of the 
pelvis and ureters Included in this sen^ 
are only those cases showmg complete 
reduphcation of the pelvis, together nnth a 
partial or complete reduphcation of tbe 
deters There were 22 patients m tl^ 
group, SIX men and 16 women The ng t 
side was involved ten tunes and the left 
ixme Three cases were bilateral (Fig lU) 

If the ureteral catheter is introduced mto 
the meter leadmg to the upper pelvis, the 
diagnosis can usually be suspected from the 
small hly-like pelvis which, if the kidney 
outlme IS visible, is obviously too small 
for the size of the kidney If the lower 
pelvis alone is \nsualized, this usually is of 
nearly normal size and appearance and the 
anomaly may be readily overlooked 
Should both pelves be visuahzed either by 
double catheterization or by reflux m a 
partially redupheated ureter, the diagnosis 
IS, of course, obinous ’ 

Horseshoe kidneys were present in four 
patients, three men and one woman In 
good films a badge of renal tissue can be 
seen extending across the spine from one 


» In addition to the 22 patients of this group one 
case was complicated b> tuberculosis (? e ) and one 
b> h>droncphro 5 is due to an aberrant blood vessel 
(qv) on the opposite side 
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Tig H J B 

Cellular debris Opaque pi eIo^an°"hm%^ md?[h vT clear-cut outlmes 

■^ir p> elogram sliou s mass of cellular debns hi with ill defined fillmj defect 

ceiituar debns w hich cannot be distinguished from a non-opaque 


shoe ^lape from 'luiicirthB anom Congemtal absence of one lidne) is also 

nves Its name n!: L^s^ZZf^ Z “■'* •“ aboat once in 

feature, however IS seen on the n i eiery thousand indmduals It was pres- 

These Ldneys tad to r«a,e „TmSr' “I'S “ **“= 

they ascend from the nelvic Hiin i ^ ^ Sidney caJeuh were present m ten out 

ment, so that the cahees remam^postenor f ^ Patients m± congenital anomalies, 
and are superimposed or lie to eitlier side anomahes of form 

of the renal pelvis m the pyelogram instead 
of being located laterally as in normal 
kidneys (Fig 11) 


An unascended and unrotated kidney was 
present m each of two patients, the other 
kidney occupying a normal position 
These are distinguished from a ptosed 
kidney by the short ureter that is present, 
together with the disturbed directional 
relationship of the pelvis and calices, the 
latter bemg usually located posteriorly 
With ptosis, the ureter is of normal length 
and when dropping occurs it becomes 
tortuous There is also likely to be some 
rotation of the kidney so that the cahees 
are mfenor to the pelvis 

Crossed ectopia is a rare anomaly and 
was present m only one case (Fig 12), both 
kidneys lymg on the left side, ivith the 
right kidney below the left and apparently 
fused to it The ureter entered the bladder 
at its normal location but curved upward 
and to the left to reach the mal-positioned 
kidney 


and position, and sl\ m patients with 
hydronephrosis due to aberrant blood 
vessels 

Polycystic Kidney — Polycystic kidneys 
are not common and were present m only 
four cases of this senes — three women and 
one man Their ages vaned from 38 to 
51 years, the average bemg 43 75 years 
All showed bilateral mvolvement 

The pyelograms usually show the pelves 
and calices to be elongated, narrowed, and 
widely separated (Fig 13) Even though 
there may be marked deformity of the 
pyelogram, the contours are clear-cut 
with normal cuppmg of the minor calices 
Rounded filhng defects from margmal cysts 
are frequently present 
The fact that both kidneys are usually 
mvolved to the same extent and have pye- 
lograms of similar appearance is also an aid 
m makmg the diagnosis of polycystic dis- 
ease 

MISCELLANEOUS 

Cellular Debris — One patient showed a 
fiRmg defect m the opaque pyelogram, 
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confirmed by air pyelograms, which on 
pathologic exaiiunation was found to be a 
putty-hke mass of cellular debns (Fig 1-1), 


Cyst— A diagnosis of a simple cyst of 
the kidney was made in one patient, a 
woman U years old These cysts usually 



Fig 15-4 Retropentoneal metastasis from teratoma of testis Kidney and 
“^Ffg 15 ^""'pennephnufabK^'^foirom^ traumatic rupture of kidney 


the kidney pelvis shoivmg metaplasia of 
the epithehum This was diagnosed pre- 
operatively as a non-opaque calculus and 
even in retrospect shows no differentiatmg 
characteristics 

Retro peritoneal Tumors— The pyelo- 
grams in two of our cases showed marked 
deformity and displacement of the kidney 
due to retropentoneal metastases from a 
teratoma of the testicle (Fig 15-^) These 
tumors frequently metastasize to the retro- 
pentoneal lymph nodes, which may become 
so large as to occlude the ureter or dis- 
place the kidney and ureter The pyelo- 
grams tliemselies are not characteristic 
Ruptun of the Kidney —There was one 
case of ruptured kidney (Fig 15-5) occur- 
ring 111 a man IS years old who fell from a 
height, stnking on his left side The 
pvelogram taken three wrecks later showed 
e\tra\ asatioii of the opaque medium 
through the ruptured tissue into a peri- 
iiephntic abscess 


attam a large size before bemg discovered 
and can then often be seen attached to the 
kidney Because of the large size of the 
cyst the kidney is likely to be displaced, 
yet, as m our case, there may be no de- 
formity of the kidney pelvis At tunes, 
however, there may be flattenmg of the 
cahees from pressure 

SUMMARY 

A renews has been made of the pyelo- 
graphic findmgs in 432 consecutive pa- 
tients ha\ mg lesions of the unnary tract 
In this senes infection was found most 
often, follow'ed by hydronephrosis, renal 
calculus, congemtal anomalies, ureteral 
calculus, neoplasms, and tuberculosis — in 
order of decreasing frequency 

Aside from these mam groups a few 
scattered cases, such as retropentoneal 
tumor, ruptured kidney, simple cyst, and 
cellular debns, were encountered The 
\ anous groups of kidney lesions have been 
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U NDER the general heading of dys- 
chondroplasia a number of variants 
are described some are given 
separate names and described as clmical 
entities, yet tlie dividing line is not clean- 
cut and cases may be seen that show 
changes ascribed to more than one type 
When the family here reported first came 
to our notice, the initial problem was ac- 
curate classification and therein ue found 
a maze of synonyms and interrelated terms 
As cnteria for each were analyzed, it was 
found that every characteristic could be 
demonstrated m one or more cases, though 
in varymg prominence Some had a tend- 
ency toward exostosis, others re\ealed 
more enchondroma Another had numer- 
ous tiny dense stippled areas that on first 
glance resembled ostiopoikilosis, but films 
made with a different projection showed 
them to be in the soft tissue overlying the 
bones rather than m them From a study 


of this family we are prepared to agree 
with an opinion that many of these cases of 
disturbed bone growth are transitional 
phases between a single exostosis at one 
extremity and a fully developed hereditarj", 
deforming chondrodysplasia at the other 
After reading descnptions and discussions 
of related terms — Ollier’s disease, heredi 
tary multiple exostotis, diaphyseal aclasis, 
hereditary multiple enchondroma, multiple 'j 
cartilaginous exostoses, and hereditar)' de- 
forming chondrodysplasia — we deaded 

upon the latter as more liberal and all- 
embraeing, and so classified these cases 
The first patient seen by us was George, 
aged 12 years, who is No 4 m our senes 
He was injured by an automobile and sent 
to the hospital with a fractured tibia 
After seeing the bone conformation of his 
leg, the other long bones were also roent- 
genographed During the exaramation he 
volunteered the information that several 
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Fig 2 Lower teg films are also cliaractenstic Exostoses sbghtly more marked, especially at proximal 
ends of fibulae 


brothers and sisters also had “lumpy legs 
and arms ’’ Due to the kindness of their 
family physician we were able to examine 
the parents and five children 

The father and mother were free from 
bony abnormality Unfortunately, their 
family history cannot be considered ac- 
curate Each parent looked askance at 
the other and assured me, “Nobody like 
that in m\ family ' ’ It was all too evident 
that It would ne\er be admitted b> either, 
regardless of fact An added difficulty 
was the circumstance that relatixes of 
both Ine in Jugo-Sla\ia and no check can 
be made 

The family history is not extensne as 
there were language difficulties as well as 
onh limited co operation on the part of 
the parents Both were born in Austna, 
but not related d here had been fourteen 
pregnaneics with sexen luing children 
I wo girls of 17 and 14 \ears respectn ely, 
art. perfectlj normal and max be described 
as fat and rosx ” The affected children 


are sallow, underweight, and mclined to be 
short m stature This is more outstandmg 
m the txvo older diildren, and superficial 
deformities are noted m three Only the 
x-ray films revealed pathology in the two 
younger ones 

The mother tells us that the txvo normal 
girls xvere breast-fed until a year old, while 
all others, except the baby, were put on the 
bottle m a month or two and given no 
supplementary feedings of fruit juice or 
fish oil The youngest was breast-fed 
for a year and has been fed fruit juice 
Her films are included m this senes be- 
cause she IS under the age when lesions 
first were noted in the other children, and 
because one foot shows changes we con- 
sider questionable (Fig 3-H) All of the 
children are desenbed as bemg normal until 
after three, when ‘ lumps’’ begin to ap- 
pear Nick (B), who IS eight, has xery 
little superficial deformity, though the 
roentgen changes are typical No dis- 
ability IS complained of by the children 
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NDER the general heading of dys- 
chondroplasia a number of variants 
are described some arc given 
separate names and described as clinical 
entities, yet the dividing line is not clean- 
cut and cases may be seen that show 
changes ascribed to more than one type 
^Vhen the family here reported first came 
to our notice, the initial problem was ac- 
curate classification and therein we found 
a maze of synonyms and interrelated terms 
As criteria for each were analyzed, it w'as 
found that every characteristic could be 


demonstrated in one or more cases, though 
in varying prominence Some had a tend- 
ency toward exostosis, others revealed 
more enchondroma Another had numer- 
ous tiny dense stippled areas that on first 
glance resembled ostiopoikilosis, but films 
made with a different projection show'ed 
them to be in the soft tissue overlying the 
bones rather than m them From a study 


of this family we are prepared to agree 
with an opinion that many of these cases of 
disturbed bone growth are transitional 
phases between a smgle exostosis at one 
extremity and a fully developed hereditary, 
deforming chondrodysplasia at the other 
After reading descnptions and discussions 
of related terms — Ollier's disease, heredi 
tary multiple exostotis, diaphyseal aclasis, 
hereditary multiple enchondroma, multiple^ 
cartilaginous exostoses, and hereditar) de 
forming chondrodysplasia — we decided 
upon the latter as more liberal and all- 
embracing, and so classified these cases 
The first patient seen by us was George, 
aged 12 years, who is No 4 m our senes 
He W'as injured by an automobile and sent 
to the hospital with a fractured bbia 
After seeing the bone conformation of his 
leg, the other long bones were also roent- 
genographed Dunng the examination he 
volunteered the information that several 



u n- 1 Wi-Tits and forearms of five children m the order of their ages Ulnar shortening and bending are 
* 11 K„f tho vnuneest Trumpetmg of diaph3iseal ends of long bones decreased densit> inth coarse 

O/D 
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The trabeculations are coarser and more 
■dense and the chondromas are more promi- 
nent m the phalanges than m the long 


don Hereditary, deformmg chondrodys- 
plasia may be a similar disturbance 
In its earliest state periosteum is really 



Fig -1 The hand film of the second child shows the mmute dense areas in the carpal region Chondromas 
arc present in "varying sizes m nietacarpals and phalanges in our older patients 


bones No stippling is seen The phalanges 
show chondromas at their provimal ends 
and the metacarpal involvement is more 
advanced distally The hands are much 
more charactenstic of the changes ascribed 
to Ollier's type of chondroma than those 
typical of multiple exostoses However, 
the wnst and knee, as well as long bones, 
are quite characteristic of hereditary, de- 
forming chondrodysplasia 

With these pictures before us the general 
subject IS considered 

Hereditary, deformi/ig chondrodysplasia 
IS a disturbance of bone growth beginmng 
early in childhood, and characterized 
by multiple cartilaginous and osteo-cartila- 
gmous growths ivithin or on the skeletal 
system The microscopic appearance is 
in no way different from a single exostosis 
It IS a retardation of normal transforma- 
tion of pnmordial cartilage into bone, and 
not pnmanly a bone tumor 

The following, briefed from Geschickter 
and Copeland's, ‘Tumors of Bone,” seems 
to be the best explanation of the method of 
de\ elopment 

\ single exostosis is fonned as an exag- 
geration of a normal bony protuberance 
when maladjustment occurs between the 
jicnosteum of tlic tuberosity and the pre- 
cartilaginous conncctne tissue of the ten- 


penchondnum If there is an arrest of 
development and tendency for precartila- 
ginous tissue to persist, the bones of 
cartilaginous ongm wull be affected The 
failure of penosteum to develop adequately 
results in two conditions first, the cor- 
tex does not achieve its full thickness, and 
second, the periosteal envelope is made- 
quate and does not form an efficient limitmg 
membrane to bone growrth This failure 
results m widemng of the metaphysis and 
irregular protrusions through pomts of 
defect in the penosteum 

The clmical findings are few — nsible 
lumps in the arms and legs, tumors of the 
fingers and toes, and pain or impaired 
function due to pressure There are usu- 
ally no neurological signs Local paralysis 
or paraplegia may result from large tumors 
and at least one aneurysm from vessel 
trauma has been reported Alahgnant 
degeneration usually takes the form of 
chondromyxosarcoma The prognosis for 
life IS excellent, but no cure is offered 
Large masses may be surgically removed, 
but occasionally recur 
The roentgen appearance is striking and 
is the basis for positix e diagnosis Usually 
all long bones are im olved, but the fibula 
and ulna show most characteristic changes 
These bones are short, bowed, and— es- 
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They are attending school, each is in his 
or her proper grade, and none has been re- 
quired to repeat a year’s work 


In him, enchondromal development is 
more marked than the exostoses He is 
the only one who shows the small round 



The phalanges and tnctatarsals are not greatly deformed but small enchondromas are present mall 
and surface dUonnitj is quite iiiarLed in the tuo older bo>s 


The only blood work done was on the areas of increased density in the wnst 
original patient His blood calcium was (Fig 4-^) These are not m the already 
10 3 mgm , phosphorus 5 1 mgm , and Kahn formed bones but can be shoivn as sepa- 


test negative The following blood count 
was done on admission red blood cells, 
4,901,000, white blood cells, 24,150, 
hemoglobin, 80-90 per cent, polymor- 
phonuclears, SO per cent, large lympho- 
cytes, 2 per cent, mononuclears, 2 per 
cent , small lymphocytes 2 per cent , transi- 
tionals, 4 per cent , eosinophiles, 2 per cent, 
basophiles, 2 per cent 

As these cases show progressive develop- 
ment of the disease, ive have arranged the 
films m chronological order for a better 
comparison of the lesions Martha (A), 
who IS 3 years of age, is first on all of the 
films and, readmg from left to right, the 
others are Nick (B), aged S, Mary (C), 
aged 10, George (D), aged 12, and Walter 
(E), aged 16 

Martha, as has been said, may belong 


rate shadows when films are projected m 
other planes Islands of dense calcifica- 
tion are reported in older cases of Ollier’s 
disease, but this is the youngest definite 
case, and the calafication is not intra- 
osteal 

Mary has a greater tendency toward 
exostosis formation and her nght side is 
more mvolved than the left, with the pos- 
sible exception of the wrists Chondromas 
are present m the wnst but there are very 
slight changes m the hand Exostoses 
may be seen at ends of all long bones as 
well as m the mid-shaft of the humerus 
George, on the other hand, demon- 
strates an almost typical picture of that 
desenbed for hereditary, deformmg chon- 
drodysplasia There is wtdemng of the 
metaphyseal ends of the long bones and 


m the class of normals — only time can de- 
cide that — but we feel that there is a small 


projeebon on the proximal phalanx of her 
nght first toe (Fig 3-A) and shght irregu- 
lanty of the metatarsal epiphysis Other- 
wise she appears normal and there is no 
delay in the ossification of her epiphyses 
Nicholas has early lesions aboiA equally 

developed on the nght and left The wnst 

and knee show charactensbc changes 


longitudinal coarse stnabons, with areas 
of decreased density between them The 
shortemng and bowmg of the ulna and 
fibula are very marked, with typical wnst 
and knee deformity Simple chondromas 
are present m the phalanges, but are infre- 
quent 

Walter has more marked shortemng of 
the shaft, mcreased width m the ends of 
the long bones, and exostoses of all types 



ALLEY HEREDITARY DEFORMING CHONDRODYSPLASIA 


581 


Jour Roentgenol and Rad Ther , September, 1931, 
26 428-435 

4 Ehrenfried, a Hereditary Defonnmg 
Chondroplasia, Multiple Cartilagmous Exostoses 
A Review of the Amencan Literature and Report of 12 
Cases Jour Am Med Assn , Feb 17, 1917, 68, 
502 

5 GEsaiicKTER C F , and Copeland M M 
Tumors of Bone Am Jour Cancer, 1931 

6 Golden Ross (Ed ) Diagnostic Roentgen- 
olog> Thomas Nelson &. Sons 1936 

7 Golding F C Chondro-osteo Dystroph> 

British Jour Radiologj , July 1935, 8, 457-405 

8 Hale K Hereditary Deformmg Choudro 
djsplasia or Multiple Exostoses Ann Surg , 1930, 
92, 92-114 


9 Hunter D and Wiles P Dyschondro- 
plasia (Ollier s Disease) British Jour Surg , 22, 507- 
519 

10 King E S J Rarefymg Conditions of Bone 
William Wood and Company , 1935 

11 Perca N M Midtiple Chondro-osteoma 
Surg Gymec and Obst , 1915 20, 619 

12 Sloan D , Sloan, AI F and Gold A M 
Dyschondroplastic Bow Legs Jour Bone and Jomt 
Surg January 1930, 18, 183-187 

13 Weinstein, M L and Coteli H Dyschon- 
droplasia Radiologa March 1934, 22, 359-364 

14 Yenikomshian H A and Blake H K 
Famdial Bony Dystrophy with Alultiple Exostoses 
RjADIOLOGa , May 1935, 24, 623-625 



580 


RADXOLOGV 


pecially in the wrist aiitl knee — bend toward 
the heavier bone and may even fuse with 
It The diaphyseal ends of the bones are 


will predominate m one child and the other 
in another The broadening of meta- 
physes is present m older cases and less 



Fig 5 rdins of the fc/nora arc not ctuirclv Mitiiifactor} clue to the effort to get both the pro\ima] and dis- 
tal ends on one film Hotsever the) shott the evostoses as they develop with increased age 


■vacuolated, broadened, and these con- 
tain stripes or striations which increase 
with age in both width and density E\os 
toses grow from the cortical regions and 
follow the line of muscle pull These 
growths may be of any type Central en- 
chondroma may be present and resemble a 
bone cyst Phalanges, metatarsals, and 
metacarpals contain simple enchondroma, 
but carpal and tarsal laones are almost 
never affected 

In differential diagnosis certain require- 
ments are stated 

1 Hereditary factor 

2 Presence of ossifying ecchondromas 
or exostoses 

3 Broadening of metaphyses wfuch 
begins abruptly and is called ‘ trumpeting ” 

4 Bone homogeneous, though enchon- 
droma may be present 

Our cases are not proven to show heredi- 
tary transmission, but the possibihty 
cannot be ignored Both exostoses and 
central chondroma are present, though one 


prominent m the younger ones As it 
seems reasonable to assume that all of 
these children have different stages of the 
same disease, and as some show a pre- 
ponderance of exostoses and others an ex- 
cess of the chondromal changes, we are 
forced to believe they are basically the 
same pathology The criatism that the 
term "hereditary, deformmg chondrodys- 
plasia’’ confuses multiple exostoses and 
multiple chondromas becomes very per- 
tinent, for the confusion appears to be not 
m the terms, but the nature of the lesion 
Smmnary —Four, and possibly five, 
cases of hereditary, deformmg chondrodys- 
plasia are presented All are m the same 
family and they show progressive stages of 
development of this disease 
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Fig 1-/1 F»8 1-S F>S 1 C 

Figs 1 /I 1 S, and 1 C Discogenetic disease cervical spine (1-/4) Marked thinning of two discs, no 
bony reaction ( 1-B) Thinning of the posterior part of one disc exostoses (arrows) at the adjacent posterior 
margins (1 C) Thinning of four discs, generalized exostotie deformities Note absence of any pathologic 
changes in the apophyseal joints 


patient This method has proved highly 
satisfactory 

The following report is based upon a 
study of more than a thousand roentgeno- 
logic exammations of the spine made m the 
course of three years 

m TECHNIC 

The examination in diseases affectmg the 
foramina is based upon antenor, lateral, 
and oblique aspects Oblique views are 
taken from both sides, nght and left To 
reproduce physiologic conditions, the views 
should be taken preferably, m the erect 
position the patient being instructed to 
refrain from any attempt to force himself 
into an unwonted posture, especially 
straightening of tlie spine In some in- 
stances, howeier, forced lordosis is advis- 
able, as it shows early changes not yet 
\isible m the ordinary position lordosis 
c-iuses narrowing of the foramen (Brown) 
For the oblique \ lew , the patient is posed 
with tlie back toward tlie film, the trans- 


verse vertical plane of the body makmg an 
angle of from 45° to 60 ° with the film It is, 
of course, the foramen farther from the film 
that will be projected axially A focal dis- 
tance of not less than four feet is preferable 
The penetration chosen should not be too 
high, otherwise early calcifications may es- 
cape visualization 

IV PATHOLOGIC ANATOMY 

It IS evident that all destructive and all 
deforming processes may, under certain 
conditions, involve the intervertebral fo- 
ramina Primary and metastatic tumors, 
Pott's disease, osteitis fibrosa, spondylobs- 
thesis, and prespondylohsthesis are Imown 
to initiate such changes In this report, of 
the common chrome diseases of the spme 
that affect the foramma, only those are dis- 
cussed which have not yet received system- 
atic descnption 

Narrowing of the foramen is produced 
either by breakdown of tissues that nor- 
mally hold in place the bones encircling the 
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I CLINICAL RELATIONS 

T ^^HE roentgen findings here presented 
concern a sjmdrome of recurrent or 
persistent pam, discomfort, and pro- 
gressive disability clinically suggestue of 
rheumatism, arthntis, or referred symptoms 
from internal diseases In observations re- 
cently reported by E L Turner and the 
present WTiter, segmental neuritis, result- 
ing from compression of nerve roots withm 
the intervertebral foramina, has been 
shown to be a common cause of these symp- 
toms In the case of backache and sciatica, 
the correlation with a special type of 
spinal lesion is well known, but it has not 
yet been generally recognized that similar 
diseases in other segments of the spine, as 
well as pathologic processes of a different 
ongin, may and do produce narrowmg of 
intervertebral foramma and symptoms of 
segmental neuritis in vanous regions of the 
body As a differentiation of these condi- 
tions has been found useful m determming 
the appropriate treatment, an attempt is 
here made to classify the roentgen findings, 
especially those hitherto undesenbed, that 
are typical of chrome diseases leading to 
compression of nerves ivithin the interver- 
tebral foramma 

ii roentgenologic aspect of normal 

FORAMINA 


tenor margin is marked by the synonal 
membrane and ligaments of the apophyseal 
joint Roentgenologically, the structures 
involved are visible in lateral and oblique 
\ lews of the spme It is noteworthy in tlus 
connection that the direction of the inter 
vertebral foramina (or, better, passages) is 
not the same in all parts of the column. 
Throughout the dorsolumbar region, the 
direction is almost exactly laterad , m the 
neck, it IS oblique, midway between laterad 
and ventrad, forming an angle of about 45° 
with the median plane of the body, and 
again, the last (fifth) lumbar passage turns 
slightly ventrad On the other hand, the 
apophyseal joints of the cervical vertebras 
are lateral in position, and the narrow joint 
Space between adjacent facets can be seen 
best m a stnctly lateral view, while, m the 
dorsal region, the articular processes are 
placed farther back and the jomt spaces are 
best seen m a shghtly obhque view, from 
behmd the transverse plane, the film mak 
ing, with the median plane, an angle of less 
than 45° Fmally, m the lumbar region, 
the articular processes he still farther back 
and, to make the jomt spaces visible, the 
film must be mchned obliquely backivard 
at an angle of very nearly 45 ° 

The size of the foramma is variable 
After numerous tnals made m the course of 
the last two years, the writer has aban- 
doned the idea of exact measurement The 
distance between the foramma and the film 


Anatomically, the intervertebral fora- vanes considerably with the transverse 
men is bounded at its antenor margm by diameter of the vertebrae, the thickness of 
the postenor surface of the vertebral bodies the mtervenmg muscles, subcutaneous tis- 
(covered by the postenor longitudmal hga- sue, and skm, and the transverse diameter 
ments) the gap between the bones (mter- of the correspondmg part of the body, thus 
vertebral space) bemg filled by the pos- produemg vanations m size according to 
tenor part of the annulus fibrosus of the m- the laws of projection Wherefore, instead 
rtebral disc The upper and lower of relymg upon figures that are, of neces- 
formed by the concave borders sity, falsely exact, one should compare by 
nf the sunenacent and sub- measurement the ividth of normal ivith 
of the respectively The pos- that of abnormal foranuna m the same 

jacen oS2 





Fig 3-^1 Tig 3-B 

Figs 3 A and 3 B Discogenetic disease Typical localixation m lower cervical and lower lumbar spine 
In this patient, the other sections of the spme were found normal Note exostoses m 3 /I, corresponding 
to eburnation m 3-5 


Hadley, Oppenheiraer and Turner, and 
others) Pressure upon nerve roots results 
and may be aggravated by hermation of 
tlic disc into the spmal canal (iMixter and 
Ayer, Alajounme and Petit-Dutailhs) The 
same inechamcal changes (Fig 2) are pro- 
duced by gradual tlimning of the disc, 
which occurs either as a late consequence 
of trauma, many years after the injury, or 
as a result of degenerative processes 
(Sthiuorl) associated with dehydration 
(Piicschcl), possibh also due to faulty pos- 
ture (Brown) or lupotlietical disturbances 
111 nutrition (Oppenheimer and Turner) 


Thinning of discs occurs most frequently 
m the lower part of the neck (fifth to 
seventh cervical vertebra), and m the 
lower lumbar region, especially at the 
lumbo-sacral articulation Now these are 
precisely the most flexible parts of the 
spinal column, and it is here, in these tw'O 
regions, that (apart from the sacral nerves) 
the thickest ncr\ e-roots issue from the 
spinal canal, namely, those concerned m 
forming the brachial and lumbar plexuses, 
respectively, from which the great muscu- 
lar masses of the limbs receive their 
nenes But the mterx ertebral passages 
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I >1. - Tig IB ng 2 C Fig 2 D 

I igb 2 A 2 B 2 C und 2 D Collapse of foramina in discogenctic disease (2 4) Normal (2 B) Same 
case as shoun in Figure 1 B, forward displacement of corresponding articular process (arrow) (2 C) Two 
articular processes displaced (2 D) Pronounced displacement, foramina S-sliaped Note exostoses of the 
bodies m 2 Z) and tin> spurs at the tips of the proccsse>s involved m 2 Cand 2 D m the absence of changes 
of the joint space 


foramen, or by formation of tissues which 
encroach upon its lumen It is convenient 
to distinguish these two different mecha- 
msms by calling the iovm(.T collapse, and the 
latter constriction of the foramen Any 
part of the circumference may be affected 


of disc material and to acute thimung often 
associated with hermation of parts of the 
disc into the spmal canal (ML\ter and 
Ayer, Gloneux), or ivith extrusion of the 
nucleus pulposus, or a part of it, mto the 
bodies of adjacent vertebrae (Schmorl's 



A COLLAPSE OF THE FORAMEN 
(1) Thinning of IntervertebralDiscs{Disco- 

gsnet c Disease) —Traumatic rupture of the 
annulus fibrosus, for example, after lumbar 
puncture (Mil ward and Grout), fractures 
or contusions of vertebrae, leads to leakage 


nodules) The narrowing of the mterverte- 
bral space, thus produced, causes collapse 
of the anterior half of the mtervertebral 
foramen followed by anterior subluxation 
of the supenor articular process of the sub- 
jacent vertebra (Wilhams and Yglesias, 
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Fig 0 I Fig b-B 

Figs 5-A and 5 B Progressive eburnation of the vertebral bodies in discogenetic disease Si\ months 
internal betneen 5 A and 5 B 


of the foramen, m consequence of which the 
outline of the foramen comes to resemble 
the figure S The decrease m height is not 
always as clearly demonstrable In quite a 
numlier of observations, the subluxation of 
the articular process was definitely more 
distinct than the narrowing of the mter- 
vertebral space In serial exammations 
made at intervals of from six to eight 
months, progressive eburnation of the bony 
surfaces adjacent to narrowed interverte- 
bral spaces IS demonstrable (Fig o) , exos- 
totic deformations follow eventually, on 
the \ crtebral bodies they appear as hppmg 
of the antenor and lateral margins, on the 
articular processes, as dense rounded nod- 
ules or spurs projecting into the lumen of 
t ic foramen (Fig 2~D) Calcifications of 
ligaments do not occur in typical cases If 
jircsent, they are in general signs of an 
associated inflammatory process 

(21 Kanfaci on oj ihc Articular Proc- 
iss lliis IS a comparatiiely rare condi- 
tion rccuitlj descnbtd be the present 
writer Ihe etiology is unknown, m two 


cases out of seven, pulmonary tuberculosis 
was present The affected infenor articu- 
lar process is decreased m height, irregular 
in bony structure, and slightly deformed 
The tip of the articular process opposite to 
the diseased bone protrudes into the latter, 
thereby produang a lenticular nnpression 
surrounded by bone of increased density 
(Fig 6) There are no signs of thinning of 
discs nor of subluxation of apophyseal 
joints, showmg that this condibon is differ- 
ent from the bony impmgement observed 
in discogenetic disease The penetration 
of the superjacent mto the softened process 
leads to collapse of the posterior part of the 
foramen all the patients observed suffered 
from severe segmental neuntis The com- 
monest seat of this disease is the pedicle of 
tlie sixth cervical vertebra, which, even in 
normal spines, is often somewhat thinner 
than the adjacent ones ^loreoier, it is 
probably subjected to greater compression 
than the others when the pedicles ot the 
fifth, sixth, and seventh \ertebrie arc 
closely crowded together m backward 
mo\ einents of the neck 
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Tiff -t Fjg 4.3 

r igs 4 1 and 4 B Discogcnctic disease Sacro-Iumbar disc destroyed, impingement of sacral process 
upon fifth lumbar vertebra (cross in 4 B) Compare position of upper (normal) with lower processes in 4-4 
Unilateral (right) thinning of fourth lumbar disc, otil> the right articular processes are displaced (large arrow) 
exostoses onlj on the diseased side (small arrows) Apophyseal jomts free m spite of displacement 


for tile said roots are not ivider (or, at 
least, not proportionately wider) than 
those in other parts of the spine where the 
nerve-roots are much more slender, conse- 
quently, the roots of the lower cervical and 
lower lumbar nerves are more hable to 
compression if their passages are reduced 
even slightly m cahber 

Not always is the whole of the disc found 
thinned, frequently it is only the posterior 
half (WiUiams and Yglesias), or one side, 
left or nght (Oppenheimer and Turner), 
which appears reduced m haght (Figs 
2-B and -i-B) The mechamcal untation 
of the adjacent vertebral surfaces, due to 
abnormal contact resultmg from defect of 
the disc, leads to the development of exos- 
totic deformations (Keyes and Compere) 


typical of hypertrophic spondyhbs 
(Schmorl's defor min g spondylosis) Sum- 
lar alterations at the apophyseal jomts may 
produce bony impmgement upon articular 
processes (Hadley) or exostotic deformities 
at the tips of the processes mvolved (Op- 
penheimer) 

Roentgenologically, the diagnosis is based 
upon the demonstration oi a reduced mter- 
vertebral space and of subluxation of the 
articular processes The reduction may be 
partial m the case of unilateral or postenor 
thinnmg of the disc, and less or more 
marked accordmg to the degree of thinnmg 
In the oblique view, the characteristic for- 
ward displacement of the lower articular 
process of the apophyseal jomt is seen as a 
sort of step formed m the postenor border 
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affecting the intervertebral foramina 


costo-transversal articulations, hips, or 
shoulders (type Pierre-Mane-Struempell) 


joints Very recently, F Campbell Gold- 
ing has discussed vanous theories concem- 



Fig S-D Fig S-E 

1 igb S- 1 S-B S C S-D andS-L Spondylarlhmis (S-j4) Cervical spine, arthritic deformities with begin- 
ning auhylosis cakdicalion of ligamcntura flavuin (8-B) Upper arrow indicates normal, lower arrow, anky- 
ioM.d dorsal apoph%seal joint (S-C) Ankylosis of dorsal apophyseal joints, with arthritic excrescences en- 
croaching upon the foramina (i>-D) Beginning ankylosis of one lumbar apophyseal joint roughening of 
articular surface-s (S E) Ankylosis and egostostic formations of costo-transversal joints 


If not arrested m its early stages, it results 
ill ankylosis of the articular facets (spondyl- 
arthritis aiikylopoetica), followed by ossi- 
fication of the longitudinal ligaments of the 
siniie (type Bcchtcrew') Constriction of 
iiitcn crtebral foramina, m this disease, re- 
sults from mllammatorj swelling of the 
jK'n-articular tissues, or, later, from ossifica- 
tion of svno\ nl membranes and ligaments, 
and arthritic deformities of the apophyseal 


mg the etiology and pathogenesis of this 
disease 

Roentgenologically, in early stages, the 
eonstncbon, due to swelling of soft tissues, 
IS not demonstrable In cases of segmental 
neuntis pointing toward a spinal lesion, 
however, mottled demineralization of tlie 
articular processes (Koch), or roughemng 
of the articular surfaces of the apophyseal 
joints, are strongly suggesbie of spondyl- 
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(3) Diseases of the Vertebral BodtPK i 

these conditions, narrowng of the inter- ro^a^orir^ through the Jamina cnb 
vertebral foramina occurs only when fhp +1, vertebral surfaces before reach- 

^scs are affected by the underlying process Sfreforr^h^T ^ f 

In infections and tumors of the vertebral Ho + infections m the vertebne 

bodies, this IS not constant (Freedman! Tf necessity mvolve the discs, 

the disc IS mvolved, the same changL as nreSon ^ spondyhtis com- 

those found m discogenetic disease ivill ^ of nerve-roots is not constant 

produce collapse of the foramen A normal b of the foram^^ 

disc, on the contrary, owmg to its exoan- p. ,, foramen 

Sion (measured by Fetter) iviU widen^the Joints Apophyseal 

mterspace between vertebras softened by a flammato^r —This is an m- 

rarefymg process (Baron and Barsony, syn^al Zo the 

Moffat, and others), consequently, no nar- jomts (Euven^F^'^^^^ i\ 
rowmg of the foramma is observed (Fig 7) tenal onem of ^*^0- 

In this connection, one should remember result of focal f ^ sometimes the 
that, owmg to the particular condition of heimer) It ma (Goading, Oppen- 

their nutrition, the discs are never found ized, it mav alL^ ^ systemic or local- 
pnmanly infected, and that infectious ma- rheumatoid arthritis 


Lru^^^::™s " tn: .. 

Tie 10 C 


rig 10 4 


Fvg lO-B 



r,„ inn 1 ig 10 £ 

r,g. 10 4 lOB IOC wo 10 f T,p<^ofspond>Iar^ 
louguuduul Ug^ncnl nUo (black arrows) encroach upon 

rrlntfu ■" ^ 


(Oiii/nc/ the foramen by encroachment upon 
Its hmien In either case, deformities 
of the articular processes and abnonnal 
ossifications of the \ertebral bodies may 
complicate the roentgenologic aspect Co/- 
/(ipsc consequent upon discogenetic lesions 
is often associated with those e\ostotic 
spiculations typical of luqiertrophic spon- 
d\htis (Schniorrs defonnnig spondjlosis) 
Lonstr chon due to primary arthritis of 
the apophyseal joints is issociatcd with 
calcifications of the longitudni U ligaments 
tv [Ileal of aiikylopoietic spondv larthritis, 
but where IS the intervertebral space 


ter Hypertrophic spondylitis (deforming 
spondylosis), however, is not caused by 
lesions of the disc only, as it is no more than 
a reaction consecutiv'e to alterations of 
different origin Ankylopoetic spondyl- 
arthritis, on the other hand, is inyanably 
correlated with ossifying changes in the 
apophyseal joints Collapse results mainly 
from thnming of the discs hence it begins 
at the anterior margin of the foramen, con- 
slnchon results from inflammation of the 
synovaal membranes of the apophyseal 
joints, hence its commencement is at the 
posterior margin 
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* ‘e ■' 1 Tig 9 B 

1 igs 9 1 and 9 B Spond>larthrUh. (0 1) Calcification of anterior (9 B) of posterior longitudinal 
lioUinents ^otc ankylosi!, of loiter apophyseal joints in 9 B Discs normal! 


arthntis Generally speaking, the obiiqje 
\ lew will show thornlike prominences at 
the tips of the articular processes (Fig 
S-C) In more advanced stages, ossifica- 
tions of apophyseal ligaments are made 
visible by the lateral view Sometimes, 
concentnc layers of calcified tissues narrow 
the lumen of the foramen (Figs 10-5 and 
10-5) Finally, ankylosis of the facets is 
demonstrable in the lateral aspect, and is 
almost mvanably associated with calcifica- 
tions of the longitudinal ligaments connect- 
ing the vertebral bodies The anterior out- 
line of the foramen is marked, m these 
cases, by a dense Imear calcification bridg- 
ing over the posterior part of the interverte- 
bral space (Fig 10) It is essential to note 
that the intervertebral space remains nor- 
mal m width, as the discs are not affected 
by the disease This makes it possible to 
distinguish between primary arthritis and 
the secondary changes mentioned as occur- 
nng m discogenetic disease 

(2) Spondylosis ossificans Calcification 
of apophyseal hgaments may also occur m 
non-inflammatory diseases, degenerative 
processes bemg ^own to imtiate ossifica- 


tions (Schraorl) Bakke has recently de 
senbed a condition which he has named 
spond vlosis ossificans ligamentosa locahsata, 
and which is marked by ossification of the 
ligamenta flava He considers that ab- 
normal tension of these hgaments imtiates 
the changes The distmction between this 
disease and a localized type of spondyl- 
arthritis ankylopoetica seems, as yet, diffi- 
cult to establish Roentgenologically, 
linear calcifications between the tip of the 
articular process and the pedicle may, in 
the absence of other spondylarthritic 
changes, suggest Bakke ’s spondylosis ossi- 
ficans 

V CONCLUSIONS 

Two groups of diseases, differmg dis- 
tmctly m ongm and mechamsm, may lead 
to narrowmg of mtervertebral foramma 
Following the breakdown of tissues which 
normally support the bones enarcling the 
foramen, mechamcal collapse occurs and 
results m decrease m height, with conse- 
quent lu-xation of the articular process, 
causmg decrease m the lateral diameter 
On the other hand, inflammatory swelling 



APPARATUS FOR THE SO-CALLED MUCOSAL RELIEF TYPE OF 
GASTRO-INTESTINAL EXAMINATION 

By JOSEPH C BELL. M D , Lomsvtlle, Ky 


m J|Y interest in the above type of 
ffWMm examination dates from the ap- 
Ull W 1 pearance of Akerltmd’s excellent 
article on this subject m the January, 
1931, issue of the “Amencan Journal 
of Surgery " Smce that time seven dif- 
ferent film-carrying devices with provision 
for localized pressure over the part bemg 
exammed have been designed, constructed, 
and given a thorough trial in my work 
The first four were crude and proved en- 
tirely unsatisfactory The fifth was more 
satisfactory (described m Radiology, Feb- 
ruary, 1935, 24, 143-152) At this same 
tune, apparatus was described by which 
one could change from the fluoroscopic set- 


change- over switch has been m constant 
use for the past two years and is satisfactory 
m all respects 

Excellent films were secured, but the ap- 
paratus was difficult to operate, and no 
provision was made for mamtammg pres- 
sure except by hand power This tunnel 
was followed by the sixth which was much 
more nearly that for which we were seek- 
mg A suitable device for mamtammg 
pressure was mcorporated, usmg the lock 
of the pressure band of a Bucky dia- 
phragm This lock is most satisfactory for it 
mamtams any desired pressure with almost 
no rebound, and can readily be released 
The first three devices provided for 
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The clinical consequences and thera- 
peutic measures determined by these mecha- 
nisms have been discussed in a separate 
report 

VI SUMMARY 

1 In the classification of diseases that 
involve the intervertebral foramina, col- 
lapse of the foramen is distinguishable 
from coiistncLon The roentgenologic ap- 
pearances are described 

2 Collapse is produced by softemng, 
rarefaction, or loss of elasticity m tissues 
which normally support the bones that en- 
circle the foramen Thinning of interv'erte- 
bral discs (discogenetic disease) and rare- 
faction of articular processes mv^ariably 
cause collapse 

3 Constnclion is produced by inflam- 
matory swelling of the synovial membranes 
of the apophyseal joint, followed by calci- 
fication of ligaments and ankylosis of the 
facets The discs are not involved 

4 The correlation of these conditions 
with hypertrophic spondylitis (deforming 
spondylosis) and ankylopoietic spondyl- 
arthritis IS discussed 
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apparatus for gastro-intestinal examination 
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1 li, ■) Si rial (.vpoiUri.s of duodenal cap under \-ar>ing degre-es of pressure show 
lUg iield of exposure 

hig li Serial exposures of another duodenal cap I leer crater ne-ar apex Patient 
had been under treatment Llcer crater was more sharplj dehiied before tre-at 
inent was instituted 
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Evposure switch is shown in position 


on an S X 10 m film The film was turned 
by hand alter the first two exposures m 
order that the third and fourth could be 
made It then occurred to me that four 
exposures, each 3% m m diameter, could 
be made on a 0*/j X SVs m film, and with 
a suitable shifting device, that these could 
be made wthout rotating the film and 
without any increase m the weight and si/e 
of the apparatus over that used with the 
S X 10-in film tunnel In this tunnel the 
position of the film was governed by a track 



Fig 4 Normal cap under varying degrees of 
pressure 


in which a film carriage beanng r an It 
ivorked well but was drfiicult to construct, 
and the track mterfered with fluoroscopy 
by cuttmg down the size of the op enin g 
through which one observed the part being 
examined To remedy the above defects 
the seventh tunnel was constructed It 
has now been m use for several weeks and 
satisfies all the requuements for this type 
of work, as I see them The construction is 
relatively simple and relatively mexpen- 
sive The size is just that of the ordmary 
fluoroscopic screen holder and the weight 
only 12 pounds and 8 ounces 

The following pnnciples have constantly 
been kept m mmd m deahng with this 
problem 

First, that the apparatus should be read- 
ily adaptable to that already m use m any 
well-equipped office or hospital at reason- 
able expense This is true both of the so- 
called qmck change-over switch and of the 
tunnel with its lockmg de\ace 
Second, that it be simple both m con- 
struction and operation This requue- 
ment is also satisfied When the quick 
change-over switch operatmg mechanism 
IS made a part of the film-shiftmg device 
the construction becomes comphcated 
Aside from this objection, it is not desirable 
to have this arrangement because the 



bell apparatus for GASTRO-UTTESTINAL EX.^MINATI0N 

and should be used m 

r wS“ Fo° to reason “ .s logical to nation wdl not be appheable or necessary 
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Fi), i> Films of sonit. case as shown in Figure 7 made with 
patunt upnght, using abost described compression apparalus. 
Degree of coiiipri-ssion and angles were varied between expo- 
sures Lpper four views show distortion of iimcosal folds of 
eap with Old} a suggestion of a niehe Niche is well shown in 
thre-e of the lower exposures. 


attaeli the app iratub to the fluoroscopic m quite a large percentage of cases It 
btreen 11 hen It IS needed rather than to ha\e will not take the place of careful fluoros- 
a fi\cd or sciiii-{i\ed appiratus which may copy, nor will the so-called spot film re- 
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switch Will be used constantly for purposes that are present one instant and gone the 
other than for making the so-called spot next In my expenence, if organic changes 
film I use it at all tunes when I ivish to are present they are relatively easy to 



Fib 7 Senal films of distal third of stomach and ducrfen^ cap made mth paU^t 
prSfi^ing^ordmary serial tunnel SUght deformity of cap is present Distor 
tion of mucosal folds faintly shown. 

record anythmg ]ust as it is seen with the demonstrate by this 

LoroscopVrhis mcludes some lesions of and do not require an ^ as 

Sr SS some of the heart or great posure When a defect is so 

^sseS^d many lesions of the esophagus to demand such an exp^^^’ 

Tu ni hlodder the colon, and of the spmal has no orgamc basis, and a ma^ 

In aSuon ?o tese, all sand or based on such evidence may fraquenUy be 

“ 1 films of the stomach and erroneous 

Z ^ made with this switch The third pnnciple is that the appa^^us 

if ^ well to bear m mmd the fact that should not mterfere ^he mu^ A 

+ trvma to demonstrate changes scopic exammation The fluoroscop 
we are not trying ru 
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and should be used m the usual manner 
many times more often than it ivill be for 
this work For this reason it is logical to 


encourage inadequate fluoroscopy It must 
be remembered that this method of exami- 
nation will not be apphcable or necessary 



Fig S Films of same case as shown m Figure 7, made with 
patient upnght, usmg above descnbed compression apparatus 
Degree of compression and angles were varied between e\po- 
sures Upper four views show distortion of mucosal folds of 
cap with only a suggestion of a niche Niche is well shown m 
three of the lower exposures 


attach the apparatus to the fluoroscopic m quite a large percentage of cases It 
screen when it is needed rather than to have will not take the place of careful fluoros- 
a fixed or semi-fixed apparatus which may copy, nor ivill the so-called spot film re- 
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Fig 9 Scnal c\poiurc.s of normal gall bladder 


place films of the usual type I am greatly 
interested m this examination and use it in 
an increasingly large percentage of cases as 
my experience with it grows, nevertheless, 
my fluoroscopic examination is no less 
careful, but more so if anything, and each 
year I become more firmly conv'mced of the 
value of serial films (as described m the pre- 
viously mentioned issue of Radiology) 
These three methods go hand m hand and 
will continue to do so in my work 



Serial tunnel in use 



Fig 10 The ordinary type of gall bladder film 
showing somewhat atj-pieal stones 

DESCRIPTION OF FILM TUNNEL 

Figure 1 is a draivmg showing the con- 
struction of the tunnel now m use It is 
designed for use with a fi’/o X SVa m 
the long diameter being honzontal 

A, the exposure portal, is 3Vi inches 
square In the earlier models we used a 
round portal 3Vi inches m diameter, but 
smee the shutters on most fluoroscopes 
form a square or rectangle and not a cucle, 
it seemed logical to use a square portal be- 
cause the fluoroscopic portal determmes 
the amount of secondary radiation and not 
the opemng m the tunnel In addition to 
this, we desued as large a portal as was 



Fiy 12 Serial exposures of rather faint ffall- 
bladder shadow with large stone in fundus 
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Fig 13 Film of colon after opaque enema 
showing filling defect m proximal part of sigmoid 
The ddect is evidently due to a pedunculated 
tumor, probably a polyp, which may well be un- 
dergomg malignant change 


consistent with good detail Compression, 
however, is best made with a hemisphere 
because of the relationship of the parts 
being e\ammed to the bony structures, and 
for this reason the nng B supports a re- 
movable hemisphere of alununum The 
hand switch for control of the quick change- 
over switch shps mto the clamp C when the 
tunnel is in use, and exposures are made by 
pressure with the thumb The hand grips 
the handle below tlie clamp C and shifts the 
film between exposures 
The device D was a rather complicated 
one for the purpose of stopping the film car- 
nage when it had been mov'ed mto the 
proper position for the first and third ex- 
posures It has been replaced b} a small 
fixed metal shoulder welded to the side 
of the arm connecting the handle with the 
pan that holds the cassette The arm is not 
as wide as the opemng m the tunnel, and 
as the pan is pushed inward the arm is 



Fig l-I Senal exposures of sigmoid of same 
case shown m Figure 13 The patient was supme 
and the films made with localued pressure over 
the lesion m the sigmoid They illustrate the use 
of the above apparatus in the honzontal position 


pulled shghtly toward the operator until 
the shoulder strikes the edge of the tunnel 
The exposure is then made The arm is 
pushed away from the operator, and the 
film can then be moved inward mto posi- 
tion for the next exposure 
£ IS a metal support which, when in the 
position shown, holds the film in position 
for the lower two exposures The metal 
rods F hold it m this position and we have 
added a small spnng lock at the margm of 
the tunnel to prevent the support from 
falhng accidentally After the first two 
exposures are made the lock is released, the 
support is pulled outward and drops to the 
bottom of the tunnel, where the film rests 
ready for the third and fourth exposures 
“G 1” and “G 2” are rubber-covered 
metal hooks with which the tunnel is sus- 
pended from the fluoroscopic screen holder 
If one wishes to use the tunnel m the hon- 
zontal position, this may be done by clamp- 
mg the lower margm to the margm of the 
screen holder 


OPERATION 

The patient swallows a small amount of 
banum suspended m water This is spread 
over the walls of the stomach or duodenum 
and careful fluoroscopic observations are 

made If evidencp nf nn Arrror»t/> 
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found, or a suspicious shadow observed, the 
tube is centered over this area and is 
locked in this position The tunnel is then 
attached, the proper degree of pressure is 
obtained, and the exposures are made No 
counter balance for the tunnel is employed 
with the one that is now in use because it is 
so light that this is not necessary 

ILLUSTR^VTIONS 

The illustrations are chosen for the pur- 
pose of showing the area of exposure rather 
than striking pathology The gall-bladder 
films are included because tlie value of 
films made in this way has recently been 
emphasized by Ettinger m the “American 
Journal of Roentgenology and Radium 
Therapy” (iNIay, 1036, 35, 656-661) Ac- 
curate centering is necessary if satisfactory 


films are to be made, but this is usually 
possible. 

COMMENT 

Some of the ideas used m the construc- 
tion of this apparatus are onginal with the 
ivnter, but many are adaptations of meth- 
ods used by others who employ this type 
of examinabon If this work has any ment 
much of the credit is due Mr J W Fowler, 
of the techmcal staff of the Norton Me- 
monal Infirmary, who constructed the 
recent tuimels The general ideas haie 
been mine, but many of these ideas have 
been modified, improved and made prac 
tical from a construction standpomt, by 
him 

402 Hej bum Bldg 



FRACTURE-DISLOCATIONS IN THE REGION OF THE ATLAS AND AXIS, WITH 
CONSIDERATION OF DELAYED NEUROLOGICAL MANIFESTATIONS AND 
SOME ROENTGENOGRAPHIC FEATURES^ 

By GABRIEL A SCHWARZ, M D , aiid ROBERT S WIGTON, M D , Phtladdphm 


From the Departments of Neurology and Radiology, Hospital of the University of Pennsylvama 


D islocations and fractures of the 

first two cervical vertebrse have been 
accorded considerable attenbon in the 
hterature Almost all possible types of 
disturbance of the structures of this region 
have been reported The typical cases of 
“broken neck,” with characteristic local 
signs and symptoms, and a neurological 
picture of cord compression, are easily 
recognized although, unfortunately, these 
often fall mto the fatal group. In the less 
severely traumatized cases, m which the 
local signs and symptoms and the nervous 
manifestations occur with or shortly after 
the acadent, the condition is suspected 
dimcally, and usually the diagnosis is 
confirmed by the roentgen exarmnation 
There is, we believe, a type of fracture- 
dislocation m the upper cervical vertebrse 
which has not been emphasized m the 
hterature These cases present obscure, 
slowly progressive neurological signs and 
symptoms years after the trauma At 
the time of the mjury local signs and symp- 
toms are absent, insignificant, or they 
rapidly disappear and leave no residual 
local disturbances These cases become 
neurological diagnostic problems 
The importance of delayed signs and 
symptoms m fractures and dislocations of 
the atlanto-axial region has been mentioned 
by vanous writers Osgood and Lund (1), 
m a discussion of 55 collected cases of frac- 
ture of the odontoid process, mentioned five 
cases m which the neurological picture did 
not develop until some tune after the im- 
tial injury Ogilvy (2) also called attenbon 

* The authors wish to express their thanhs to Dr 
Eugene Pendergrass of the Department of Radiology, 
the late Dr C H Frazier of the Department of Neuro- 
surgerj and Dr "Wilham G Spiller of the Department 
of Neurology for then helpful assistance and for the 
use of their records 


to the delay in the development of the 
signs, although his case had a latent period 
of only four days Jackson (3), while re- 
porbng no dlustrabve cases, stated that 
“neurological sjrmptoms may not appear 
until after the lapse of years, due to the 
slow development of myehbs ” Bem- 
stem (4) reported a case of anterior luxabon 
of the atlas on the axis m which the neuro- 
logical signs did not appear until 71 days 
after the acadent He referred to two 
other reports of delayed neurological signs 
one of von Pnes in 1792 with an mterval 
of 60 days, and another of Costes m 1852 
with an mterval of four months Ely 
(5) reported a case of dislocabon of 
the atlas on the axis with fracture of the 
odontoid process m which signs of cord 
compression developed mne weeks after 
the mjury After failure of conservabve 
therapy, he resorted to tymg together the 
posterior arches of the atlas and the axis 
followmg which the pabent made a com- 
plete recovery Elhott and Sachs (6) 
described a pabent with fracture of the 
odontoid process and atlanto-axial dislo- 
cabon who developed recurrent paralysis 
followmg subsequent trauma with redis- 
locabon 

Other cases have been desenbed m which 
neurological signs develop after a latent 
mterval of from two to aght months 

In the above cases local signs were pres- 
ent and a history of mjury was obtamed 
The mterval before the onset of the neuro- 
logical signs varied from four days to 
aght months The neurological signs and 
sjunptoms were more or less rapidly pro- 
gressive in all cases 

REPORT OF CASES 

Case 1 W R , a white male, aged 34, 


COl 
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complamuig of “dragging of the nght leg,” 
was admitted to the service of Dr Willi am 
G SpiUer at the University Hospital on 
Nov 9, 1934 

The hmpmg was first noted by a neigh- 
bor m 1928 Smce 1930 there had been a 
slowly progressive increase in the limp, so 
that at the time of his admission he felt 
that he had to drag his right leg as though 
it were made of wood He had no pain or 
sensory disturbance The systemic review 
was negative The past medical history, 
family history, and social history were 
essentially negative 

Physical Examination — The general 
physical examination was entirely nega- 
tive The movements of the neck were 
free and equal 

Neurological Examination — (Dr M J 
Cooper, Nov 13, 1934 ) “The right lower 
limb IS spasbc, and the toe of the right foot 
drags as he walks, more because of spastic- 
ity than because of any foot drop The 
flexion of the nght knee with each stride is 
quite limited There is some spastiaty of 
the left lower hmb also, but it is less than 
on the nght side Both arms swmg mod- 
erately well m walking, but the swmg of the 
nght arm is more limited than that of the 


except for the slight impairment due to 
spasticity The tendon reflexes of the 
upper extremities are considerably exag- 
gerated on both sides The Tromner reflex 
IS markedly positive on the nght and mod- 
erately positive on the left The epigas- 
tnc, lower abdonunal, and cremasteric 
reflexes are absent on both sides The 
patellar and Achilles reflexes are greatly 
exaggerated on both sides Patellar and 
ankle clonus were present on both sides 
There is an mtense defense withdrawal of 
the right and left lower hmb on plantar 
stroking, more mtense on the nght side ” 
Examination of the cramal nerves was 
negative The sensations of touch, passive 
motion, position, and vibration were nor- 
mal Sensations of pam and temperature 
were shghtly less acutely perceived on the 
left side of the trunk, although no defimte 
hne of demarcation was obtained 
Laboratory Findings — Urinalysis and 
blood count revealed normal findings 
The Wassermann and Kahn blood tests 
were negative The first examination of 
the cerebro-spmal flmd revealed a medium 
positive Kahn test, a colloidal gold curve 
of 000111000, 4 leukocytes per c mm , and 
41 mgm per cent of protem On two 


left The patient is naturally nght-handed 
The motor power of the nght upper 
hmb IS shghtly reduced at the shoulder 
girdle, a httle more reduced in movements 
at the elbow jomt, and moderately im- 
paired in the hand grasp and m the use of 
the mtnnsic hand muscles The left upper 


subsequent exammations the cerebro-spi- 
nal flmd was found to have a negative 
serology, a colloidal gold curve of 0000000- 
000, protem content of 21 9 mgm per cent, 
and 5 cells The Queckenstedt test caused 
a rather hmited nse of the cerebro-spmal 
flmd pressure after bilateral jugular com- 


hmb has approximately normal power ex- 
cept for a httle weakness of the hand 
grasp Movements at the hip and knee of 
the nght lower hmb are moderately weak, 
while m the left lower hmb these move- 
ments are only shghtly less powerful than 


normal 

“The peroneal muscles of the nght side 
are a httle weak, those of the left side are 
only shghtly weak The bbials are moder- 
ately weak on the nght and about normal 
on the left The calf muscles are consider- 
ably weakened on the nght and only 
shghtly weakened on the left The co- 
orlnation of all four limbs is about normal 


pression (SO to 100 mm of water nse 
above mitial pressure) The nse and fall 
were prompt A partial block was sug- 
gested but the evidence was considered to 
be inconclusive 

The roentgen examination of the lumbar 
spine was negative The first roentgen 
report concernmg the cervical region stated 
that there was an antenor dislocation of the 
atlas with the comment that a fracture of 
the odontoid process mcident to the dis- 
location cannot be excluded A later re- 
port followmg more careful studies of the 
region revealed a fractine-dislocation of 
the atlas on the axis The odontoid proc- 
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ess was fractured and earned forward 
with the head The atlas maintained its 
normal relation to the base of the skull 

At first no history of an acadent was 
secured After the roentgen exannnation, 
upon direct mqmry, the patient did re- 
member havmg fallen about fifteen feet 
from a hayloft at the age of ten years 
He beheved that he had struck his head 
and neck He was unconsaous for a short 
tune and was senu-stuporous the rest of 
the day The foUowmg morning it was 
noted that his head was tilted to the nght 
he was unable to straighten it because 
of pam in the back of the neck A physi- 
aan was consulted and suggested no spe- 
aal treatment The patient remained un- 
improved Several days later he was taken 
to an old woman of the neighborhood who 
placed him m a chair and with sudden 
force hfted his head erect There occurred 
a sharp pain and a gratmg noise was heard 
Recovery was complete and to this day 
there has been no difficulty in the move- 
ments of his head and neck 

Course — ^The patient deaded against 
the suggested operation for reduction of 
the dislocation and returned to his home 
unimproved On Apnl 3, 1936, the pa- 
tient returned to the hospital for re-exami- 
nation He had remained much the same 
except that diinng the past year he had 
experienced some mcreasmg pam in his 
nght hip A physical and neurological 
examination revealed that there had been 
no progression in his signs smee discharge 
m December, 1934 No sensory distur- 
bances were noted on careful exarmnation 
Roentgenograms of the atlas and axis were 
taken and an “old fracture of the odontoid 
process with dislocation of the atlas on the 
axis” was reported The blood count, 
unnalysis, and blood serology were nega- 
tive He agam refused operation and was 
discharged on Apnl 4, 1936 
Case 2 R WC, a white female, aged 
53, with the chief complamt of weakness of 
the nght leg, was admitted Nov 7, 1928, 
to the service of Dr AVilham G Spiller 
m the Umversity Hospital 


About one year pnor to adrmssion the 
patient first noted a lack of confidence in 
the use of her nght lower extremity after 
considerable exerase Durmg the next six 



Fig 1 Case 1 Showing the fracture-disloca- 
tion and marked displacement of the atlas on the 
axis 


months this difficulty slowly progressed 
She found it difficult to keep a soft cloth 
shpper on this foot In walking along a 
dusty road, she noted that the top of her 
nght shoe became covered with dust, and 
the nght leg seemed to be thrown forward 
m walkmg. There was some difficulty m 
gettmg mto bed because of the weakness of 
the nght leg, and when m bed she was not 
able to turn as well as before A gradual 
loss of strength and slight emotional m- 
stabihty had been noted 

About three months before adrmssion 
there appeared some difficulty on the use of 
the nght hand m wntmg The wntmg 
movements became jaky, the writing was 
almost illegible, and the patient was rather 
reluctant to use her nght hand She com- 
plained of an mability to hold objects 
readily m this hand, and occasionally she 
had spilled hqmds from tumblers and cups 
For some tune she had complamed of 
numbness m the tips of the fingers of both 
of her hands 

About five years before the onset of these 
neurological disturbances, the patient was 
thrown from her horse, stnkmg the back 
of her head upon a rock She was taVpn 
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home unconsaous but soon thereafter 
walked upstairs to her room and called her 
husband on the telephone When he 
arrived he found her unconscious She had 
no recollection later of having called him 
After about three-quarters of an hour of 
semi-stupor she regained consciousness 
She had a shght headache for a few days 
but never complained at any time of any 
pain in the neck or back of the head Her 
husband dated the onset of her emotional 
upset to this event She led her usual 
active life until the onset of the symptoms 
described above, five years after the acci- 
dent 

Past medical history, family history, 
and social history were ummportant 

Physical Examination — Revealed an ab- 
normal prommence of the upper thoracic 
vertebrae causing a slight protrusion m 
this area There was no stiffness m the 
movements of the neck The examination 
was otherwise negative 

Neurological Examination — (Dr Will- 
iam G SpiUer ) The mental status and 
cerebellar and sensory examination were 
entirely normal The cramal nerves pre- 
sented no abnormalities The muscle 
power m the nght lower extremity was 
chmimshed as compared to the left Weak- 
ness of the right upper limb could not be 
detected objectively 


Reflexes 

Biceps and triceps — 

Right 

somewhat exaggerated 

Left 

on both sides 


Patellar and AchiUes — slightly more prompt 

normal 

Ankle colonus — 

absent on both sides 


Babinski — 

present 

absent 


Course — Exanuoation of the optic fundi 
revealed no pathological changes The 
visual fields were entirely normal On 
Nov 7, 1928, Dr Temple Fay attempted 
an encephalogram As the operation pro- 
ceeded it became evident that a blockage 
of the subarachnoid space must exist, for 
only 67 c c of fluid were obtained In 
addition, each mtroduction of air caused 
severe pam at the base of the skull and m 
the neck The usual roentgenograms of 
the head were taken, as well as some films 


of the upper cervical region m an effort to 
demonstrate an air level 
The cerebro-spmal flmd was clear and 
colorless and was under an initial pressure 
of 10 mm of mercury There were 5 
lymphocytes per cubic millimeter and 200 
erythrocytes The total protem content 
was 44 mgm per cent There was a slight 
decrease m the sugar content The Was- 
sermann reaction was negative and the col- 
loidal gold test was read as 0000131100 
The imtial exammabon of the roentgeno- 
grams taken followmg the unsuccessful 
encephalogram reported head negative, 
pituitary fossa mthm normal himts of sue 
(anteropostenor S mm , depth 10 mm ) , 
no air could be demonstrated m the 
cistema magna, the upper five cervical 
vertebrae were negabve Because of the 
evidence of a block m the subarachnoid 
space, further roentgenograms of the upper 
cervical vertebrae were taken, and the pre- 
\aous films were studied more carefully 
The followmg report was returned frac- 
ture dislocation of the atlas on the occiput, 
the odontoid process was fractured but 
the fragments were m good posibon, 
shght posterior and lateral dislocation 
of the head on the cervical spme 
The patient was transferred to the 
Neurosurgical service of Dr Charles H 
Frazier m the Umversity Hospital On 
Nov 15, 1928, a lanunectomy was per- 
formed ivith the removal of the lamins 
of Cl and C2 From Dr Frazier’s opera- 
bve notes we secure this mterestmg obser- 
vabon there was no evidence whatever of 
any constncbon or anythmg to impede the 
passage of fluid or air mto the cramal cav- 
ity, the dura and the arachnoid seemed 
tiuckened and the arachnoid somewhat 
opaque The spmal cord appeared to be 
normal The post-operabve course was 
uneventful except for a mild pyehtis On 
discharge from the hospital on Dec 6, 
1928, a neurological exammabon revealed 
no evidence of improvement 

On several occasions throughout the 
following years the pabent has commum- 
cated her status to the physicians m charge 
of her case At first there was some im- 
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provement The patient was able to walk 
Without the use of a cane Her hand- 
writing unproved Only when she was 
greatly fatigued did the nght lower ex- 
tremity afford her any (hfficulty The last 
report (1934) mdicated that the neurologi- 
cal manifestations had remained fairly 
stationary smce the shght post-operative 
improvement and had shown no tendency 
to become worse The shght difficulty in 
the use of the nght upper and lower ex- 
tremities persisted, espeaaUy when she 
was fatigued The Babmski sign was still 
present on the nght The patient led an 
active hfe and was not greatly mconvem- 
enced by these infirmities 

NEUROLOGICAL CONSIDERATIONS 

From the pomt of view of the neuro- 
logical differential diagnosis both of the 
cases are mterestmg and mstructive The 
first case was particularly puzzling because 
of the lack of any history of trauma until 
the diagnosis had been confirmed by the 
roentgenogram Before the roentgen find- 
mgs were reported and the history of the 
traumatic madent was secured, it was 
necessary to run through the whole gamut 
of possible causes of spastic paraplegia 
After aU these had been ehmmated, it 
was only because of the insistence of proper 
exammation of the entue vertebral column 
m cases of unknown spastic paraplegias 
that a diagnosis was secured 

In the second case the history of the 
acadent was obtamed at the outset, yet 
there were no locahzing signs or symptoms 
to suggest a dislocation of the ocaput on 
the atlas Here agam the diagnosis rested 
upon roentgenologic evidence 
The most unusual features of the two 
cases were (1) the long latent period be- 
tween the ongmal acadent and the onset 
of the neurological symptoms, and (2) the 
insidious onset and slow development of 
the disturbances of the nervous system 
Nowhere in the hterature have we been 
able to find a case of fracture dislocation 
in the region of the atlas and axis with such 
a prolonged latent period One of our 


cases began to develop symptoms 18 years 
after his fall The symptoms started m- 
sidiously, progressed very slowly over six 
years and have remained stationary by 
rlimcfll tests for the past two years The 
second patient began to have symptoms 
four or five years foUowmg the acadent 
Her sjunptoms progressed slowly over a 
period of a year or so This bnngs up the 
question of the pathological process opera- 
tive m these cases 

Several causes for delayed neurological 
manifestations in fracture-dislocations of 
the atlas and axis have been described by 
numerous authors writing on the subject 
These are, briefly redislocation — EUiott 
and Sachs (6), Naegeh (7), von Klienbock, 
et al , progressive dislocabon — Kahn and 
Yglesias (8) , excessive callus formation — 
Osgood and Lund(l), Bemstan (4) , pachy- 
memngitis and pressure — Blame (9) , mye- 
litis — Jackson (3), imtation of abnormal 
mobihty — Osgood and Limd (1) , late de- 
velopment of an osteomyehtis — Osgood 
and Lund (1) 

A study of the histones of the reported 
cases revealed certam distmct differences 
between them and our two patients In 
the former the penod of latency vaned 
from several days to aght months In 
our cases this asymptomatic penod was 
several years In the previously reported 
cases the development of the neurological 
symptoms was usually very rapid A few 
took several months to become complete, 
but none had the insidious onset and slow 
progress that we found in our cases 

The suggestion of Jackson (3) that a 
myehtis may develop many years after the 
acadent, and the hmt as to the process in 
the operative observation of thickemng of 
the memnges m the second case suggested 
to us that we were deahng with some sort 
of post-traumatic memngomyehtis Cir- 
cumscnbed adhesive spmal arachnoiditis 
has as its chief charactenstic feature an 
insidious onset, a slow development, and 
a prolonged progression of the neurologi- 
cal picture This condition has been called 
by many other names — Cadwalader (10), 
Wortis (11) The condition consists of 
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several different gross pathological pic- 
tures There may be arachnoidal cystic 
formation— Spiller (12), Barre (13), et al , 
adhesions scattered diffusely along the sur- 
face of the spmal cord without cyst forma- 
tion Stookey (14) , masses of arachnoidal 
adhesions or cysts with more or less ossifi- 
cation, even up to a complete bony plaque, 
"arachnoiditis ossificans" — Puusepp (15) 
The etiological factor in these cases has 
often been considered to be due to infec- 
tions elsewhere in the body However, 
Armour (16), Foerster (17). Brouwer (18),’ 
Mauss and Kruger (19), and others stress 
the importance of the r61e of trauma in the 
production of the arachnoidal changes 
The actual pathogenesis of the neuro- 
logical disturbances has not been definitely 
determined In 1926, Stookey (14) con- 
sidered the adherent arachnoid as anchor- 
mg the spmal cord at one point Because 
of the normal movements of the spmal 
cord, he pomted out that a mdd trauma 
was contmualiy exerted at this one fixed 
pomt Thereby, disturbance of cord con- 
duction slowly developed Others have 
considered that the arachnoidal and pia! 
proliferations might slowly produce chan- 
ges in the blood supply of the cord that 
would result in secondary softemngs and 
degenerations of the conduction systems 
In the cystic and ossified forms, direct 
pressure is the important factor according 
to Puusepp (15) 

That there may be intramedullary chan- 
ges wth a leptomemngitis has been shown 
by the autopsy findings m a case of Brou- 
wer (IS) The chief findings m his case 
were (1) pachy- and lepto-memngibs, (2) 
absence of changes m the cells of the gray 
matter of the ^mal cord, (3) a "randmye- 
htis ’’ He tends to agree with Mauss and 
Kxuger (19) that these changes may well 
be due to vascular disturbances from arach- 
noidal adhesions encroaching on the 
vessels 

The seventh case of Brouwer (IS) fur- 
nished us with still further evidence as to the 
process operative m our cases Because of 
this we review it here m some detail A 
male, aged 37 years, had a severe accident 


m which he fractured the base of his skull, 
several thoraac vertebra, and certain of 
his extremities Nine years later he began 
to have pain about the uinbihcns and down 
both legs and a burning sensation m his 
feet Thirteen years later he noted weak- 
ness m the nght leg, and m the following 
year his left leg became weak The roent- 
gen examination of the vertebra showed 
an old fracture m the region of the tenth, 
eleventh, and twelfth thoraac vertebra 
Eighteenyears after the accident the patient 
presented a spastic paraplegia limited to the 
lou er extremities and defimte sensory dis- 
turbances below the level of the umbihcus 
A Queckenstedt test revealed only a shght 
block This was localized by means of 
lipiodol A laminectomy was performed, 
and at the level of the eleventh thoraac 
vertebra the surgeon found a circumscnbed 
pachymemngibs The imder side of the 
dura was smooth The arachnoid was 
darkened, edematous, and gelatmous It 
separated easily from the spinal cord, 
w^ch appeared normal The diseased 
memnges were removed and the patient re- 
covered remarkably well His pam dis- 
appeared and bis locomotion improved so 
that he was able to walk about with the aid 
of a stick The patient remamed well for 
three years He then began to have pains 
m his legs and about his anal region, though 
his ability to walk was not greatly altered 
from his previous state Lumbar puncture 
showed partial block and the patient was 
treated with diathermy 
It would seem, therefore, that the neuro 
logical picture of these two cases of frac- 
ture dislocation in the region of the atlas 
and axis may well be explained on the 
basis of the development of a post-trau- 
matic spmal arachnoiditis m the cervical 
region 

DISCUSSION 

Neurological s 3 mdromes of this type 
suggest mvestigation of the atlanto-a-xial 
region In one of our cases the roentgeno- 
graphic evidence stood alone as a diagnos- 
tic aid, and the significant history of in- 
jury was not ehated until after insistent 
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direct inquiry, although, a complete sys- 
temic review and past history had been 
previously obtamed 

The second case illustrates the possi- 
bihty of failure m demonstration of the es- 
sential pathology by the routme roentgen 
exammation, and serves to emphasize the 
value of repeated study when other causes 
of the obscure neurological findmgs are not 
revealed 

There are man y difficulties inherent m 
the anatomical features of the upper cervi- 
cal region It is necessary, therefore, for 
the radiologist to be meticulous m such 
evammations 

Decalcffication of the odontoid process 
may occur at the site of the fracture prob- 
ably as a result of a fibrosmg osteitis 
In suspected fracture of the dens the roent- 
gen examination should be repeated m 
three months We have seen fracture 
without displacement which was not de- 
tected until the roentgen examination 
revealed the rarefied appearance of ab- 
sorption This zone becomes more pro- 
nounced m old fractures, espeaally if the 
patient has had no fixation of the neck 
foUowmg the injury CaUus formation 
does not occur 

Fracture of the dens m adolescence may 
simulate the appearance usually found m 
developmg bone Therefore, one should 
exclude the appearance of an epiphysis 
which normally occurs at the base of the 
epistropheus 

The radiologist and neurologist should 
be conversant ivith the possible develop- 
ment of latent manifestations because of 
its importance m compensation cases 

SUMMARY 

Two cases of fracture-dislocation in the 
region of the atlas and axis are reported 
Neurological manifestations occurred after 
a lapse of IS years in the first and five years 
in the second 

Emphasis is placed upon the fact that m 
all uncertam cases of spastic paraplegia, 
even without a history of trauma to the 
neck, or wthout local signs, and although 
the nenmus symptoms and signs are far 


removed, m tune from a known mjury, 
thorough roentgen exammation of the 
atlanto-axial region should be performed 
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Mk LARGE number of diaphragmatic 
hermas have been reported m the 
^ literature, m the past 26 years, and 
it IS quite noticeable that the number has 
markedly mcreased m the last decade due 
to the increasing number discovered by 
routme roentgenologic exammations Pnor 
to the past ten years, the hterature con- 
cemmg congenital henna was largely hira- 
ted to cases found at autopsy or mcidental 
findmgs dunng abdominal operations By 
far the greatest number reported were due 
to trauma The percentage of nght-sided 
hermas reported is very small compared 
with those found on the left side 
Kerr and Steinberg, m reporting three 
cases of nght-sided hermas, ated Eppinger, 
whose senes of 635 cases of diaphragmatic 
herma included 55 hermas of the nght 
side, or about 9 per cent These cases were 
based on figures of v Thoma, Locker, 
Grosser, Wolf, v Grossmtz, B Schmidt, 
and Isehn 


mterestmg case m which the pylonc end 
of the stomach and the duodenum were 
hermated through the nght foramen of 
Morgagm Remo Porta (Milan) reports a 
case of nght-sided herma which he beheves 
was congemtal, although it was not proven 
by autopsy or operation. 

Dodds and Pocock, m reporting a nght- 
sided diaphragmatic herma m a baby hving 
but 30 minutes after birth, atesj C Latta, 
who reviewed 127 cases of diaphragmatic 
herma m which number the age was given 
m 112 cases Of this number, 88 were still- 
born or died within a few hours after birth 
The same authors refer to Popp, who re- 
ported 42 cases of henna, only five of which 
were on the nght side 
The only case we could find m the htera- 
ture similar to the one we are reportmg 
was a case of herma of the colon and 
omentum through the nght foramen of 
Morgagm, reported by Hedblom In addi- 
tion to the herma, our case has imusual 


Hedblom, m hstmg the locations of congemtal anomahes 
hermal opemngs m 72S cases mcludmg his Etiology — ^There are five moiphologically 

own and those specifically mentioned m weak spots m the diaphragm through which 
the collected senes of Lacher, Grosser, congemtal or acquired hermas usually 
Richards, Greenwald, and Sterner, shows occur nght and left parasternal openings 
about 12 per cent of the non-traumatic to (foramen of Morgagm), the nght and left 
be nght-sided pleuropentoneal opemngs (foramen of Boch- 

Eight thousand autopsies at Johns Hop- dalek), and the esophageal hiatus (Fig 1) 
Ifins Hospital, reviewed by James White, In addition to these normally weak areas, 
disclosed only one case of nght-sided herma there may be a congemtal absence of part 

Breckoff, m reviewmg the German htera- or all of the diaphragm A study of the 
ture found only two cases previously re- embryological development of the dia- 
ported and adds his oivn case Carman and phragm makes clear the possible pomts of 
Fmeman, m 1924, reported 20 cases of herniation C Latimer Callander m his 
non-traumatic herma, all through the text book of surgical anatomy states 
esophageal hiatus, discovered m 1,800 bnefly and clearly the development of the 
exaimnations Truesdale reports a case of diaphragm, and we quote him verbatim 
nght-sided herma m a boy of five, unsuc- "The diaphragm arises from five morpho- 
cessfullv operated on by Aue, of Leipzig, logical dements— the central tendon, two 
1990^ Wilham G Hemnan reports an ventrolateral, and two dorsal parts The cen- 
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tral tendon is formed from the transverse distress, cyanosis, and dyspnea Symp- 
septum, an embryomc layer of tissue separating toms may simulate ileus, peptic ulc^, gaU- 
the heart from the liver The ventrolateral bladder disease, heart and limg pathology 


(ttcRT FORAMEN Of flUORIJAfiWl 


£sopha<;us 

^ORTA 



base of PERlCfVRDlUNt 
if£N^ CAVA 


RICHT W-WROP£RITONeAL FORAMEN 
(of eocRDAUlK) 

Fig 1 Thoracic viev, of the diaphragm showing the relaUve positions of some of 
the weak spots" through which the usual congemtal hernias occur 


portions of the diaphragm arise from the ven- 
trolongitudinal muscle layer of the body The 
dorsal portions are denved from the paraverte- 
bral musculature These segments fuse and 
leave a pleuroperitoneal foramen on each side 
posteriorly between each dorsal and corre- 
spondmg ventrolateral part These apertures 
dose early m fetal life by a fusion of then- 
margins ” 

We may, therefore, expect to find a 
hernia at any pomt along the hne of fusion 
of the anlagen The question as to whether 
a henna is congemtal or acqiured may m 
some cases precipitate an academic debate, 
however, authors m general agree that the 
congemtal hernia is present at birth and 
generally has no sac, and the acqmred de- 
velops because of a congemtal weakness and 
generally has a sac With the presence of 
a morphological weakness, the contnbutmg 
causes of acquued hennas may consist of 
anythmg which greatly increases the mtra- 
abdommal pressure, such as pregnancy, 
violent coughmg or vomitmg, strammg at 
stool, mtestmal obstruction, weight-liftmg, 
falls, blows on the abdomen, etc 

Symptomatology — ^The symptoms may 
be vague and confusmg We have hsted a 
few of these ated m the hterature, as 
follows eructations after eatmg, epigastric 
pains, cohc and burmng, nausea, cardiac 


There may be a very large defect m the 
diaphragm without any chmcal symptoms 
Tniesdde refers to Newcomet, who re- 
ported a case of congenital henna m a 
yoimg athlete who had a large portion of 
his mtestmal tract m the thorax, yet did 
not complam of senous trouble tiU he was 
17 The diagnosis was not made till two 
years later when it was revealed by roent- 
genologic examination 
RoeiUgen Diagnosis — Non-traumatic her- 
ma is rarely diagnosed without the aid of 
the vray Fluoroscopic and film exannna- 
tions without contrast media may suggest 
the diagnosis The “mtestmal pattern’’ m 
the lung-field may be conclusive evidence 
The banum me^ and enema, with the 
patient m different positions on the tiltmg 
fluoroscopic table, probably give the most 
useful information Our routine m gastro- 
mtestmal examinations is to scrutinize the 
thorax first, and then have the patient 
swallow about two ounces of thick paste 
composed of banum and water The 
writer has often seen the value of this paste 
demonstrated m visuahzmg diverticula of 
the esophagus and hermation of the fundus 
of the stomach through the esophageal 
hiatus It IS also better than the flmd meal 
m studymg the rugae A meandermg esopha- 



610 


radiology 



Fig 2 
meal 
Fig 3 


Fig 2 F,g 3 

Showing stomach and duodenum pushed toward the left and rapid emptying after the banum 

Ten-hour examination 


gus, one which gives you the impression 
that it IS longer than normal, may prove 
to be a henna of the cardiac end of the 
stomach through the esophageal hiatus 
Often when the head of the table is lowered, 
as was suggested by Carman, the viscus 
may be gently forced through the hermal 
opemng If this procedure were earned 
out routmely, probably more cases of 
henna would be discovered dunng the 
usual gastro-intestmal examinations 
Dtfferential Diagnosis — (1) Eventration 
(paralysis of part or all of one side of the 
diaphragm) often may be confusmg Sante 
suggests the use of pneumopentoneum to 
locate the position of the diaphragm 
Kirkhn pomts out that m eventration the 
contents of the stomach show a level at 
the hiatus, while m herma it is apt to be 
above it Dickson says that defective 
embryologic development of the hepatic 
flexure may sunulate eventration Hans 
Fntsch cites some of the diagnostic pomts 
in a report of a case (2) Congemtal 
absence of the diaphragm This appears 
to be of academic importance onlv because 


it represents a total defect m development 
instead of a partial defect as m congemtal 
henna (3) Cardio-esophageal relaxation 
often noted by Kirkhn, who ates a report 
of 100 cases by Rohm and Junkelson (4) 
Diverticulum of the esophagus and the 
thoraac stomach as hsted m reportmg a 
case by Elward (5) Lung cysts, bronchiec- 
tases, hydropneumothorax, subdiaphrag- 
matic abscess, and echinococcus cysts of 
the liver and the lung (6) Opemngs caused 
by mahgnancy and tuberculosis 

The case we are reporting is mterestmg 
because of its ranty and its successful 
treatment 

Case Report — A N , white female, aged 
41, referred by Dr J E Larochelle, of 
Berhn, N H Family history was irrele- 
vant No history of mjury Mother of 
12 children, hvmg and well Four years 
ago, she gave birth to a dead fetus by 
breech presentation, and the labor was 
difllcult She had pertussis and pneumoma 
in early childhood Health since child- 
hood was good tiU about two years ago 
Menstruations normal Constipated for 
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several years Patient was referred to the 
hospital two years ago for Graham test 
The gall bladder functioned normally 

At this time, she was referred to the 
hospital for gastro-mtestmal examination 
to rule out peptic ulcer She was complam- 
mg of dyspepsia, pain m epigastric and nght 
hypochondriac regions, eructations of gas, 
and a feelmg of distention after meals 
No nausea Shght loss of weight due to 
restricted diet Patient said that she was 
comfortable as long as she did not eat 
The week prior to entermg the hospital, 
her diet consisted of flmds only 

Physical Exaimnatwn — ^Well-nounshed, 
sthemc type, white female Temperatiue, 
98 , pulse, 72 , respiration, 20 , blood pres- 
sure, 140 systohc, and 70 diastolic Head 
(mcludmg ear, nose, throat, and mouth) 
normal except for edentuous jaws Urme, 
blood count, blood urea and sugar, normal , 
van den Bergh test negative Right thorax 
showed hrmted respirations, and tym- 
pamtes over base of lung Heart normal 
Pam and tenderness m upper nght abdo- 
men 

Roentgen Examination — Fluoroscopic 
exammation of the thorax showed re- 
stncted excursions and irregular outhne of 
the nght diaphragm The lung-fields were 
clear except for mcreased density above the 
irregular and mdistmct nght diaphragm 
The heart and mediastmum appeared 
normal The stomach and duodenum were 
pushed toward the left (Fig 2) The 
stomach was normal except for hyper- 
motihty and hyperpenstalsis The ten- 
hour examination (Fig 3) showed the colon 
completely filled, with part of the trans- 
verse portion m the antenor nght thorax 
The colon was pushed to the left and doivn- 
ward by what appeared to be an enlarged 
liver, extendmg below the crest of the ihum 
The banum enema gave additional infor- 
mation by showmg what took place when 
the colon was well distended (Fig 4) The 
heart and lower mediastmal structures 
Mere displaced to the left while the patient 
was supine At this point in the examina- 
tion the patient complained of severe pain 
and difficulty m breathing hluch less of 


the gut was seen above the diaphragm 
while the patient was standmg The 
ileocecal valve was mcompetent 



Fig 4 Banum enema Shows displacement 
of heart and lower mediastmal structures toward 
the left 


ciurgicai Ptnamgs and Treatment — The 
operation was performed by Dr Larochelle 
A costo-margmal incision was made on the 
right side extendmg from the zyphoid 
process to the eleventh cartilage Muscles 
were mased and the peritoneum opened 
As soon as the abdommal cavity was 
opened, a portion of the colon began to 
recede from the hermal op enin g All of 
the omentum and the rest of the colon were 
easily dehvered with shght traction The 
opemng, about an inch and a half m diame- 
ter, was through the foramen of Mor- 
gagm There were no signs of adhesions 
or sc^ tissue There was no hermal sac 
The liver was ptosed and rotated about 
imety degrees so the left lobe extended mto 
the right pelvis (Fig 5) The usual dia- 
phra^atic surface of the hver was com- 
pletely covered with peritoneum The 
suspe^ory hgament was represented by a 

pentoneum The 
size of the hver was normal The gall 
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bladder appeared normal The hermal 
openmg was closed by purse-stnng sutures 
of silk and covered by mattress sutures 


an anomalous suspensory ligament, and no 
fixation of the hepatic and splenic flexures 
There was no history of unusual trauma 



No attempt was made to change the posi- 
tion of the hver The patient was dyspneic 
and cyanotic for three or four days after 
the operation, otherwise, the climcal prog- 
ress was uneventful, and she was dis- 
charged well at the end of 18 days The 
patient was exammed three months after 
the operation She had had no recurrence 
of her symptoms, and the \-ray examina- 
tion was negative (Fig 6) There was no 
evidence of atelectasis or diaphragmabc 
adhesions 


Fig 6 Banujtn enema given three months after 
the operation 

Twelve normal pregnancies and one drfli- 
cult labor nught lead one to consider them 
as etiologic factors, however, one must 
consider the fact that there were no chmcal 
symptoms till two years after the last 
childbirth There were no unusual chm- 
cal symptoms foUowmg pertussis The 
anomalous position of the hver offers no 
diflBculties It is not unusual for congemtal 
defects to cause chmcal symptoms only 


Dtsciissto7i — Reports of non-traumatic after rmddle life 
herma of the right diaphragm are rare and Summary —We have reviewed some of 
m the majority of cases the condition has the hterature on diaphragmatic herma 
been found at autopsy or during abdominal with special reference to nght-sided non- 
surgery Most of the cases reported are traumatic types 

of infants Some writers explam the ranty A report of a congemtal nght-sided 
of this type of herma as bemg due to the diaphragmatic herma through the foramen 
hver actmg as a “buffer” durmg mtra- of Morgagm and unusual congemtal anom- 
abdominal pressure Hedblom and others aly of the hver 

claim that this is not an adequate ex- The roentgenologic and surgical findmgs, 
We beheve this case to be and treatment 
because there was no hernial 

no auhesions no scar tissue There The wnter wishes to acknowledge his 

wiananomalous’positionofthehverwith mdebtedness to Dr J E LarochelJe, of 


planation 

congemtal 
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Berlm, N H , for his surgical notes, and 
to the laboratory assistants for their kind- 
ness in collecting the laboratory and 
history data 
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CASE REPORTS AND NEW DEVICES 


AN UNUSUAL CASE OF HODGKIN’S 
DISEASE OF THE LUNG 

By SIDNEY RUBENFELD M D and EUGENE 
CLARK. M D , New York Ctty 

From the Department of Radiation Therapy and the 
Laboratoncs of Pathology, Bellevue Hospital 

The involvement of the lung by Hodgkin’s 
disease is well recognized, and its pathologic 
and roentgenologic features have been reviewed 
m several recent papers (1-4) The following 
case appeared to be of unusual interest, since 
the limitation of chnical signs to the lungs for 
five years suggested a pulmonary ongin of the 
disease The roentgenologic features of the 
case were reported by one of us fS R ) in 


CASE REPORT 

J W, aged 42, white, a meter worker, 
Amencan, complaimng of pain m the region ol 
the left shoulder, was adrmtted to the Radia 
tion Therapy Service of Bellevue Hospital in 
June, 1932 His illness had begun two years 
previously, with the simultaneous occurrence 
of a dry hacking cough and a dull ache m the 
lower dorsal area which radiated to the left 
scapular region and the left shoulder These 
symptoms persisted for two years without 
aggravation He neither coughed blood nor 
had night sweats Dunng the four months 
pnor to adrmssion he had lost 15 pounds 
He appeared well developed and well nour 
ished There was dullness and numerous 



^ r.f the lesion was then coarse bronchial riles in the left upper chest 

1934 (5) The nature of heard posteriorly The Wassermann reaction 

imknown, but it has been 9 negative, and the blood count was entirely 

Shbshed by biopsy and necropsy 
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normal A radiograph had been taken else- 
where m January, 1932, which showed a homo- 
geneous decrease in illummation of the upper 
half of the left lung field, slight elevation of the 
left dome of the diaphragm, and widening of 


decrease in density of the mass (Fig 2) Al- 
though fibroid pulmonary tuberculosis was 
then suspected, several sputum exammations 
failed to disclose the presence of tubercle 
bacilli 



Fig 5 {upper left) Feb 20, 1933 
Fig 6 {upper rtglit) July 6 1933 after 1 600 r 
Fig 7 {lower left) Jan 25, 1934 
Fig 8 {lower right) April 4 1934, after 2,400 r 


the mediastinum to the nght (Fig 1) On 
bronchoscopy, the left upper bronchus was 
found plugged with thick tenacious exudate, 
after its removal, a normal mucosal surface was 
disclosed A bronchogram disclosed failure of 
fiUing m the left upper lobe 

In the absence of tissue biopsy, a chmcal 
diagnosis of lung carcinoma was postulated and 
\-ray therapy was instituted With 200 kv 
4 ma , using an open cone at 40 cm distance, 
directed to the left lung antenorlj and pos- 
teriorly, 1,600 r was administered to each area 
Two months after the completion of this 
first series of treatments, the patient exhibited 
remarkable clinical unprovement, and a radio- 
graph taken at this time showed pronounced 


oiilce tne initial reaction was so satisfactory, 
another senes of high voltage x-ray was adnun- 
istered in September, 1932, attacking the same 
areas and employing the same factors At the 
end of this second senes, a radiograph disclosed 
admtional resolution of the tumor mass, with 
mdening of the mediastinum and marked re- 
traction of the trachea to the left (Fig 4) 
In February, 1933, there was a recurrence of 
the pain in the left chest and shoulder The 
x-ray examination disclosed again a dense 
m^ in the left upper chest, with tracheal 
redaction (Fig o) The area was again irradi- 
m SOO r as previously Three 

months later, in Apnl, 1933, the pam was en- 
tirely gone and the patient’s general condition 
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remained good However, the \-ray film of 

July, 1933 (Fig 6), presented no stnkmg altera- 
tion 

Dunng the next stx months the patient did 
not return to the chnic, being free from all 


addition, showed evidence of cavitabon (Fig 7) 
Treatoent was again instituted, pivmg 1,200 r 
to the anterior and posterior upper chest 
Again, the tumor mass resolved, the shoulder 
pain subsided, and improvement m the general 







Fig 9 {upper left) June 15 1934 
Fig 10 {upper right) Oct S 1934 
Fig 11 {middle left) Pec 21 1934 after 2 400 r 
Fig 12 {middle right) Mar 13 1936 after 2 400 r 
Fig 13 {lower left) April 1936 
Fig 14 {lower right) May 6 1936 


symptoms He re-appeared in January, 1934, condition occurred, although there was no 
when the dull shoulder ache returned The significant change in the \-ray films (Figs S, 9, 
x-ray film was similar to previous films but, in and 10) 
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The Summer of 1934 found the patient ab- 
solutely symptom-free In October a non- 
productive brassy cough appeared, and was 
accompamed by palpitations and an afternoon 
fever of 100° In December, the left scapular 


each area on the antenor and postenor chest 
walls Remarkable improvement occurred, 
with a gam of seven pounds in weight and dis- 
appearance of s}Tnptoms The roentgeno- 
graphs showed slight reduction in the size of 



Fig ^^YPPfrrignt) July 31 laao 

TJ Aug 20 1935 

Fig IS (middle right) Dec 20 1935, after 2.400 r 

in 10- 1936 

Fig 20 (lower right) Aug 7 1930 


pain reappeared, and by February, 1935, the 
patient had lost 17 pounds At this time, \-ray 
therapy was again instituted, giving 2,400 r to 


the mass, but retraction into the left lune 
^e more pronounced after this senes (I 
11) Then a diffuse haziness appeared m 
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remained good However, the \-ray film of 
July, 1933 (Fig 6), presented no sinking altera- 
tion 

Dunng the next six months the patient did 
not return to the clinic, being free from all 


addition, showed evidence of cavitation (Fig 7) 
Treatment was again instituted, giving 1,200 r 
to the antenor and postenor upper chest 
Again, the tumor mass resolved, the shoulder 
pain subsided, and improvement m the general 



Fig 10 
Fig 11 (.middle 


Fig 9 (upper left) June 15 1934 


(upp 

■ m 


)er right) Oct 5 1934 

Dec 21 1934 after 2 400 r 


Fur*" 12 (middle right) Mar 13, 1935 after 2 400 r 
Fig 13 (lower left) April 1935 
Fig 14 (lower right) ilay 6 1935 


symptoms He re-appeared in J ^ua^, 

the dull shoulder ache Th 

Zr^y film was similar to previous films but, m 


condition occurred, although there no 

significant change m the x-ray films (Figs S, 9, 
and 10) 
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in size and presented a uniform firm grayish- 
white character 

The hver weighed 200 gm and presented a 
well-circumscnbed grayish-white nodule about 
1 cm in diameter situated in the right lobe 
Three s imil ar nodules showing central ulcera- 
tion were found m the mucous membrane of 
the jejunum 

The nb marrow was red, but the vertebral 
bodies presented a stnking gray appearance on 
section 


MICROSCOPIC FINDINGS 
Lymph Nodes — ^The normal elements of the 
nodes are replaced by tissue which vanes widely 
m its cellular content and degree of fibrosis 
and hyahnization The cellular pattern is 
pleomorphic and exhibits the following 
elements mononuclear and multmucleated 
giant cells, eosinophihc and neutrophdic poly- 
morphonuclear leukocytes, lymphocytes, 
plasma cells, histiocytes, and fibroblasts The 
donunant cell vanes in different fields and in 
many fields the giant cells appear particularly 
numerous There are occasional foci of amor- 
phous eosinophihc necrosis The degree of 
fibrosis IS most marked in the mediastinal 
nodes 

The nodules m the nght lung, hver, and 
jejunum, and the vertebral marrow present 
a histologic picture similar to the lymph nodes 
Lungs — Actions taken through the fused 
panetal and visceral pleura of the left lung 
eidubit dense fibrous tissue without cellular 
structure. The subjacent lung is made up of 
dense fibrous tissue contaimng a few epithe- 
hal-hned spaces, an occasional patch of intact 
alveoh, dilated and atrophic bronchi and bron- 
chioles, and thickened blood vessels In 
these fibrous areas are found groups of large 
mononuclear cells, lymphocytes, multmucleated 
giant cells, eosinophiles, and histiocytes 
Ftmil Pathological Diagnosis — ^Hodgkin's dis 
ease of the left lung with nodular mvolvement 
of the nght lung, hver, and jejunum, general- 
ized mvolvement of the lymph nodes and 
vertebral marrow, mdurative atelectasis, and 
fibrosis of the left lung, with bronchiectasis and 
cavitation, fibrosis of the left pleura and acute 
fibnnous pencarditis 

DISCUSSION 

Evidence that Hodgkin’s disease may reveal 
itself most prominently in organs other than 
the lymph nodes, the associated lymph node 
enlargements assuming a secondary rdle, has 
been presented by Symmers (6) Vers6 (7), in a 
review of the lesions of the lungs in Hodgkin s 
disease, noted pulmonary involvement in 20 


out of 73 cases Predominant pulmonary 
mvolvement in Hodgkin’s disease has been 
frequently reported (2, 3, 7, and 8), but convinc- 
ing proof of the pulmonary ongin of the disease 
exists m only three instances In Altmarm’s 
(9) case the process was limited to the bronchi 
and lungs Weber (10) reported a case with 
exclusive pulmonary mvolvement, and another 
in which only the lungs and hilar nodes pre- 
sented the lesions of Hodgkm’s disease In 
the other reports, although the initial chmcal 
evidence of the disease was pulmonary, and the 
lungs remained predominantly involved, con- 
clusive evidence of the pulmonary ongm is 
lacking when generahzed Hodgkm’s disease is 
disclosed at necropsy 

Although it is similarly impossible to estab- 
lish with certainty the primary nature of the 
pulmonary involvement m the case herein 
reported, the hmitation of the chmcal phenome- 
non to the left lung for a penod of five years 
offers suggestive evidence of the pulmonary 
ongm of the disease Our expenence with 
this case illustrates the confusion which may 
anse and lead to a diagnosis of lung tumor or 
pulmonary tuberculosis, when involvement of 
lymph nodes, spleen, or hver is absent The 
dramatic response to roentgen therapy fur- 
nishes valuable evidence in the differential 
diagnosis 
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entire left chest and persisted for two months 
(Figs 12, 13, and 14) 

This latter senes of treatment was followed 
with another less intense dose of 1,200 r to the 
antenor and postenor chests 

The next five months were uneventful In 
November, 19 15, there appeared sharp shooting 
pains in the nght hip radiating down the thigh, 
and the brassy cough recurred A roentgeno- 
gram of the bony pelvis revealed no pathologic 
changes Treatment was given as previously, 
a dose of 1,800 r to the chest, antenorty and 
postenorly, and 1,300 r to the pelvis The 
pain was soon reheved, and tlie cough moder- 
ated At this time, facial pallor became evi- 
dent, and blood analysis revealed a red blood 
cell count of 3,350,000 with 00 per cent hemo- 
globin Follownng liver tlierapy, the count 
was 4,300,000 and tlie hemoglobin was 75 per 
cent 

A more dismal picture was evident in Feb- 
ruary, 1936, when weakness, loss of weight, 
cough, palpitations, and pain in the leg were 
again pronounced Two transfusions were 
given within a month without effect Edema 
of both legs and in the digits of the left hand 
made its appearance In June, superficial 
adenopathy was noted in the neck and m the 
groin The nodes were hard, discrete, fixed 
to the deeper structures, but not to the skin 
Fever recurred and pruntus appeared The 
diffuse haziness of the entire left chest re- 


appeared (Figs 19 and 20) 

A biopsy of a cervical node was performed in 
August The node presented, on histologic 
examination, a loss of normal architecture 
There was a diffuse densely cellular infiltration 
of mononuclear and multinucleated giant 
cells, lymphocytes, and eosinophihc leuko- 
cytes There were many areas of fibrosis and 
hyahiuzation 

Irradiation of the nodes at this stage proved 
futile The patient sank rapidly, and suc- 
cumbed in September, 1936, four years after 
admission to the hospital, and six years after 


the onset of the illness 

In bnef, a 42-year-old man presented radio 
graphic evidence of a mass in the left upper 
lobe which successively produced pain in the 
shoulder, cough, loss of weight and fever 
The mass exhibited a remarkable degree oi 
radiosensitivity which was the deading factor 
in altenng a chmcal diagnosis of lung cancer 
Five yearn after the onset of the illness ^per 
fiaal adenopathy appeared suggestive of Hodg 

S,? fbdomen and nght planral 



F)g 21 View of the cut surface of the Idt 
lung, the arrow pomts to the cavity ui the 
upper lobe 


cavity contained about 200 c c of clear amber 

^ The left pleural cavity was obhterated by 
dense adhesions and the left lung was 
by stnppmg the panetal pleura from the chest 
wall The lung appeared about half its natuim 
size and was enveloped by a dense pearly 
white membrane which measured up to 1 cm 
in thickness (Fig 21) The two lobes we« 
densely adherent, and were dense and rubb^ 
in consistency The cut surface of the enbre 
left lung presented a mottled grayish-wlnte and 
black appearance with many dilated bronclu 
and bronchioles, and a thick-walled odor e 
cavity, about 4 X 3 X 2 cm , was enMuntered m 
the posterior portion of the upper lobe 

The right lung was natural except for the 
oresence of several weU circumscnbed firm 
jrayish subpleural nodules up to 1 cm m diame- 

The mediastmal lymph nodes were discrete 
ind enlarged, but none exceeded 2 cm m size 
rhey appeared firm and grayish-white , a 
raseous focus was seen in one, a calcified focus 
n another 






cardibs 

The retroperitoneal, mesenteric, mac, in- 
guinal, and femoral nodes varied from 1 to S cm 
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in size and presented a uniform firm grayish- 
white character 

The liver weighed 200 gm and presented a 
well-circumscnbed grayish-white nodule about 
1 cm in diameter situated in the nght lobe 
Three similar nodules showing central ulcera- 
tion were found in the mucous membrane of 
the jejunum 

The nb marrow was red, but the vertebral 
bodies presented a stnking gray appearance on 
section 


MICROSCOPIC FINDINGS 
Lym-ph Nodes — The normal elements of the 
nodes are replaced by tissue which vanes lyidely 
m its cellular content and degree of fibrosis 
and hyahnization The cellular pattern is 
pleomorphic and exhibits the following 
elements mononuclear and muitmucleated 
giant cells, eosmophihc and neutrophihc poly- 
morphonuclear leukocytes, lymphocytes, 
plasma cells, histiocytes, and fibroblasts The 
dominant cell vanes m different fields and m 
many fields the giant cells appear particularly 
numerous There are occasional foci of amor- 
phous eosmophihc necrosis The degree of 
fibrosis IS most marked m the mediastinal 
nodes 

The nodules in the nght lung, hver, and 
jejunum, and the vertebral marrow present 
a histologic picture similar to the lymph nodes 
Lungs — Sections taken through the fused 
panethl and visceral pleura of the left lung 
exhibit dense fibrous tissue without cellular 
structure. The subjacent lung is made up of 
dense fibrous tissue containing a few epithe- 
hal-hned spaces, an occasional patch of intact 
alveoh, dilated and atrophic bronchi and bron- 
chioles, and thickened blood vessels In 
these fibrous areas are found groups of large 
mononuclear cells, lymphocytes, muitmucleated 
giant cells, eosinophiles, and histiocytes 

Final Pathological Diagnosis — Hodgkin s dis- 
ease of the left lung with nodular involvement 
of the nght lung, hver, and jejunum , general- 
ized involvement of the lymph nodes and 
vertebral marrow, indurative atelectasis, and 
fibrosis of the left lung, with bronchiectasis and 
cavitation , fibrosis of the left pleura and acute 
fibnnous pencarditis 

DISCUSSION 

Evidence that Hodgkin s disease may reveal 
itself most prominently in organs other than 
the lymph nodes, the associated lymph node 
enlargements assuming a secondary r61e, has 
been presented by S> mmers (6) Versd (7), in a 
review of the lesions of the lungs m Hodgkin s 
disease, noted pulmonary invohement in 29 


out of 73 cases Predominant pulmonary 
involvement in Hodgkin’s disease has been 
frequently reported (2, 3, 7, and 8), but convinc- 
ing proof of the pulmonary ongin of the disease 
exists in only three instances In Altraann’s 
(9) case the process was Imuted to the bronchi 
and lungs Weber (10) reported a case with 
exclusive pulmonary mvolvement, and another 
m which only the lungs and hilar nodes pre- 
sented the lesions of Hodgkm’s disease In 
the other reports, although the imtial chnical 
evidence of the disease was pulmonary, and the 
lungs remained predommantly involved, con- 
clusive evidence of the pulmonary origin is 
lacking when generahzed Hodgkm's disease is 
disclosed at necropsy 

Although it is sinularly impossible to estab- 
lish with certainty the primary nature of the 
pulmonary involvement m the case herem 
reported, the limitation of the chmcal phenome- 
non to the left lung for a penod of five years 
offers suggestive evidence of the pulmonary 
ongm of the disease Our experience with 
this case illustrates the confusion which may 
anse and lead to a diagnosis of lung tumor or 
pulmonary tuberculosis, when involvement of 
lymph nodes, spleen, or liver is absent. The 
dramatic response to roentgen therapy fur- 
nishes valuable evidence m the differential 
diagnosis 
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entire left chest and persisted for two months 
(Figs 12, 13, and 14) 

This latter series of treatment was followed 
with another less intense dose of 1,200 r to the 
anterior and postenor chests 

The ne\t five months were uneventful In 
November, 19 15, there appeared sharp shooting 
pains 111 the right hip radiating down the thigh, 
and the brassy cough recurred A roentgeno- 
gram of tlie bony pelvis revealed no pathologic 
changes Treatment was given as previously, 
a dose of 1,800 r to the chest, antenorly and 
postenorly, and 1,300 r to the pelvis The 
pain was soon relieved, and the cough moder- 
ated At this time, facial pallor became evi- 
dent, and blood analysis revealed a red blood 
cell count of 3,350,000 with GO per cent hemo- 
globin Following liver therapy, the count 
was 4,360,000 and the hemoglobin was 75 per 
cent 

A more dismal picture was evident m Feb- 
ruary, 1936, when weakness, loss of weight, 
cough, palpitations, and pain in the leg were 
again pronounced Two transfusions were 
given within a month without effect Edema 
of both legs and in the digits of the left hand 
made its appearance In June, superficial 
adenopathy was noted in the neck and in the 
groin The nodes were hard, discrete, fixed 
to the deeper structures, but not to the skin 
Fever recurred and pruntus appeared The 
diffuse haziness of the entire left chest re- 
appeared (Figs 19 and 20) 

A biopsy of a cervical node was performed in 
August The node presented, on histologic 
exarmnation, a loss of normal architecture 
There was a diffuse densely cellular infiltration 
of mononuclear and raultinucleated giant 
cells, l}mphocytes, and eosinophihc leuko- 
cytes There were many areas of fibrosis and 
hyahnization 

Irradiation of the nodes at this stage proved 
futile The patient sank rapidly, and suc- 
cumbed in September, 1936, four years after 
admission to the hospital, and six years after 
the onset of the illness 

In brief, a 42-year-old man presented radio- 
graphic evidence of a mass m the left upper 
lobe which successively produced pam in the 
shoulder, cough, loss of weight, and fever 
The mass exhibited a remarkable degree of 
radiosensitivity which was the deadmg factor 
m altering a chnical diagnosis of lung cancer 
Five years after the onset of the illness, super- 
ficial adenopathy appeared suggestive of Hodg 


km’s disease u * 

Significant Necropsy Findings —The sublet 
app^red pale and poorly nourished Dis- 
crete firm lymph nodes, varymg from 1 to 6 ot 
THT flmeter were palpated in the neck, axiUa 
‘id ^ ‘n S idem™ .«d nght pl.»al 



Fig 21 View of the cut surface of the left 
lung, the arrow points to the cavity in the 
upper lobe 


cavity contained about 200 c c of clear amber 
fluid 

The left pleural cavity was obhterated by 
dense adhesions and the left lung was removed 
by stripping the parietal pleura from the chest 
wall The lung appeared about half its natural 
size and was enveloped by a dense pearly 
white membrane which measured up to 1 cm 
in thickness (Fig 21) The two lobes were 
densely adherent, and were dense and rubbery 
m consistency The cut surface of the entire 
left lung presented a mottled grayish-white and 
black appearance with many dilated bronchi 
and bronchioles, and a thick-walled odorless 
cavity, about 4 X 3 X 2 cm , was encountered in 
the posterior portion of the upper lobe 

The nght lung was natural except for the 
presence of several well erreumsenbed firm 
grayish subpleural nodules up to 1 cm in diame- 
ter 

The mediastinal lymph nodes were discrete 
and enlarged, but none exceeded 2 cm in size 
They appeared firm and grayish-white, a 
caseous focus was seen in one, a calcified focus 
in another 

The heart exhibited an acute fibnnous pen- 
carditis 

The retropentoneal, mesentenc, iliac, in- 
gmnal, and femoral nodes vaned from 1 to S cm 
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m the colon of patients with constipation of 
long standing But this theory cannot be ap- 
plied to diverticula found in the duodenum 
and m the small mtestmes presenting no m- 
dence of stasis Such deformities are probably 
due to some congemtal factor , their continued 
enlargement, on the other hand, may be due 


A SIMPLE COMPRESSOR 
By M J GEYMAN, M D , Santa Barbara, Caltjornta 

We are impressed with the number of impos- 
mg and elaborate mechamsms now offered by 
manufacturers for compression and “spot 
film ” techmc There seems to|.be a general be- 






/^Z.A >V 

^ - AC?" 

Fig 1 Sketch shoimg dimensions and shape of a simple compressor 


only to stasis of food m the diverticula The 
theory of congenital ongm can be borne out 
by data concerning diverticula in the small and 
large intestines 

The treatment of these cases is of necessity 
the same as of tliose with pylonc syndrome 
Surgical intervention, however, must take 
place when the administration of internal 
medication fails to alleviate the patient’s con- 
dition 

Summary — A case with multiple diverticula 
ongmating m the first portion of the duodenum 
IS reported, and the ranty of such div erticula is 
discussed 
17 E SOthSt 


hef among members of the roentgenological pro- 
fession that an expensive contnvance is neces- 
sary to produce “spot films” and pressure 
studies of gastro-mtestmal structures This is 
far from true It is our feehng that many 
roentgenologists are denymg themselves the use 
of a valuable supplementary procedure because 
they thmk the expenditure for new eqmpment 
IS too great 

Our mterest m compression techmc was 
stimulated by the early pubhcations of Aker- 
lund, m which he showed some magnificent 
films made by a rotatmg gnd mechanism m 
combmation with a bakehte pressure cone 
Thinking that aU that was necessary to duph- 




620 


RADIOLOGY 


MULTIPLE DIVERTICULA OF THE 
FIRST PART OF THE DUODENUM 

By FRANZ J LUST. M D , New York City 


Diverticula of the intestinal tract are well 
known, those of the colon being encountered 
most frequently However, diverticula of the 
duodenum are comparatively rare Dunng our 
careful analysis of the literature we did not 
find even a single case with more than two 
diverticula ansing from the first part of the 
duodenum, we assume, therefore, that our 
findmgs may prove to be of some interest 

Case Report — K S , male, aged 56 years, 
had vague complamts and discomfort m the 
nght upper quadrant of the abdomen for about 
fifteen years He suffered from mild heartburn 
and gas eructation Occasionally, he experi- 
enced a slight feeling of pressure in the epigas- 
trium His appetite was good His bowels 
moved normally He never had acute pains or 
cramps His weight had been stationary for 
the past few years He had no nausea or 
vomitmg 

The patient was well nourished, heart and 
lungs normal, blood pressure 140/80, abdomen 
soft, hver and spleen showed no sign of en- 
largement, no definite tenderness on palpation 
On very hard pressure on the nght side of the 
epigastrium he complained of slight discomfort 
Stomach contents after alcohol test meal 
showed shght amount of mucus, free HCl IS, 
total HCl 32 The stomach contents showed 
no blood Examination of the stools, foUowmg 
a meat-free diet of three days, showed no 
evidence of occult blood The blood count was 
normal 


X-ray Exaimmtion — Esophagus normal 
Stomach filled without delay, in hook form 
The lower pole of the larger curvature situ- 
ated m the mterspinous line The mucosal pat- 
tern of the stomach normal Curvatures nor- 
mal Penstalsismcreased The pylorus opened 
immediately after the penstaisis reached it 
The cap was filled readily From the top of the 
cap, three small ducts leadmg into three diverti- 
cula, were visuahzed The x-ray plates m the 
upnght position showed these diverticula with 
horizontal fluid level and gas bubbles on top 
The second portion of the duodenum was 
situated behmd the antrum, the other part of 
the duodenum was normal and free froni tte 
oresence of diverticula The best view of the 
^verticula was furnished by the left obhque 
position After two hours a sl^ht 

diverticula were well filled, snowing 



Fig 1 Radiograph taken in upnght position 
showing the multiple diverticula of the duodenum 


grape-hke aspect The remainmg bantim was 
in the ileo cecal portion of the mtestines 
After 24 hours, the divertiaila were empty, 
and there was only a fiUmg of the colon The 
treatment of the patient was hmited to diet 
and alkah The patient’s condition unproved 
to a certain extent, but all the complaints were 
not ehmmated An operation was suggested, 
but it met with the patient’s opposition A 
control exammation six months later showed 
findings analogous to those already reported 
Our case presents, as aU the other cases ot 
duodenal diverticula, no special syndrome 
The patient s complamts are similar to those 
charactenzmg chronic ulcer cases, the only 
existing difference bemg that the discomfort 
lasts longer after meals 

These findin gs suggest the possibility of con 
genital diverticula to which three type^ 
namely — diverticula m the first, second, and 
third parts of the duodenum — possibly belong 
However, we have no definite proof for the 
cause or ongm of diverticula Most of them 
have hitherto been reported in advanced age, 
so that an opmion generally prevails that they 
are caused by deficient structure and by weak- 
ness of the mtestmal wall This theory was 
advanced with the first discovery of diverticula 
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CONCLUSIONS 

A Simple type of compressor is described 
which, m the hands of an e\penenced roent- 
genologist, will produce the same quahty of re- 
lief studies of the duodenal bulb and portions of 
the stomach as can be obtamed with more 
elaborate and expensive compression mechan- 
isms The following factors are essential to 
produce good compression studies 

1 The exammer must be an expenenced 
fluoroscopist 

2 SuflBcient energy must be available to the 
fluoroscopic tube to permit short exposures 
Most films should be obtamed between 0 1 and 


0 25 second, more than 0 4 sec is undesirable 
and over 0 5 sec unsatisfactory 

3 Some form of compression device, prefer- 
ably simple, IS desirable, particularly until the 
exarmner is proficient m this supplementary 
phase of gastro-mtestmal study The com- 
pressor descnbed above is made for us by our 
local hardware dealer, at a cost of three dollars 
If expense is no item, the more elaborate de- 
vices sold with some of the better combmation 
tables are desirable to have, smce they do fa- 
cihtate the procedure For detads of mterpre- 
tation and use of compression technic one 
should read the excellent pubhcations of the 
ongmal contributors m the European hterature 
and later communications in our own journals 
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cate his beautiful work was similar eqmpment, 
we luunediately acquired one of these very- 
clever devices While the gnd was mechani- 
cally ingenious, when it was used with the 
pressure cone the results left much to be de- 



Fig 2 The simple compressor described show- 
ing It as held by the patient 


sired, even though we had made necessary 
changes to pemut energization of the fluoro- 
scopic tube with sufBaent current to permit 
short exposures We were forced to discard 
the gnd mechanism and resort to the use of a 
simple compression medium Together with 
vanous pads and cones, we used a Chaoul com- 
pressor, which was more generally satisfactory 
than our “home made” efforts, but it could not 
be kept m place, either with the belt provided 
or with the help of the patient’s hands We, 
therefore, designed a compressor which is a 
modification of an alununum hemisphere used 
by Rigler after his penod of study in Sweden 
Our compressor consists of a stnp of alu- 
minum fashioned into a shallow cone Handles 
are attached to the flanged sides, and a thin 
steel rmg placed around the margms of the 


scopic study of the stomach and cap with the 
small banum meal, the pressure device is held 
by the patient, bemg centered over the desired 
area (Fig 2) The degree of pressure best 
adapted to relief study is determmed and neces 
sary energy changes made to permit short ex 
posures The cassette is held against the flat 
side of the compressor and the exposure is 
made (Fig 3) On one of our umts, after the 
de-vice is centered, an assistant steps to the 
control booth and makes the desued setting 
It IS not absolutely essential that a rapid 
changmg energy control be available to the ex 
aminer s hand, as with very httle coaching 
most patients co-operate readily With each 
exposure the image of the banum coated duo 
denal cap or stomach is flashed on the screen, 
the examiner obtammg a fairly good idea of 
what the film wiU show The smallest possible 
area of exposure is used When the diaphragm 
is cut down to a screen image of 5 X 5 m or 
less the lead-gloved hands of the exammer 
holdmg two diagonal comers of an 8 X 10 cas- 
sette, are safely out of the harmful radiabon 
zone, as shown by measurements by H J 
Ullmann in our routine work A measurement 
of our fluoroscopic settmg gave 13 r m , cham 
ber at table top m center of beam (readmg 
corrected for pressure and temperature) The 
same chamber (25 r) at the outside edge of the 
beam on the antenor of the patient’s abdomen 
for one mmute gave too httle lomzation to be 
read on the scale Four radiographic exposures 
with the chamber at the back of the compressor 
placed on the patient's abdomen also registered 
too httle to be read. 

We use the erect position almost exclusively 
for compression study of the stomach and cap, 
and have no fears as to the danger of too much 
pressure m this position, but we do feel there 



Fuf 3 Cassette against compressor (ordinarily Fig 4 Cassette bemg held for exposure 

^ behmd fluoroscopic screen) 


dome 
centenng the 
scopic screen 


The rmg pro-vrdes an opaque cirde for 
pressure dome under the fluoro- 
(Fig 1) After the usual fluoro- 


is some danger in prone compression as greater 
degrees of pressure are necessary for good rehef 
patterns 
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CALENDAR 

MEETINGS FALLING BETWEEN THE 
DATES OF MAY 15 AND JUNE 30 

May 18-20 Illinois State Society, Section of 
Radiology, Peona, S7tli annual meeting 
May 19 Connecticut State Medical Society, 
Section on Radiology, Hartford 
May 21-22 Pennsylvania Radiological So- 
aety, Ene, annual meeting 

Editor's note — Will secretaries of societies 
please co-operate with the Editor by supplying 
him with mformation for this page 
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October to May, Thompson HaU, College of 
Physicians, 19 S 22nd St , 815 p m 
RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

SOUTH CAROLINA X-RAY SOCIETY President, 
Robert B Taft, M D , 105 Rutledge Ave , 
Charleston, Secretary-treasurer, Hillyer 
RudisiU, M D , Roper Hospital, Charleston 
Meetmgs m Charleston on first Thursday 
in November, also at time and place of South 
Carolma State Medical Assoaation 
SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

MEMPHIS ROENTGEN CLUB Chairmanship 
rotates monthly m alphabetical order Meet- 
ings second Tuesday of each month at Uni- 
versity Center 

TENNESSEE STATE RADIOLOGICAL SOCIETY 

President, John L Hankins, M D , 300 Boone 
St , Johnson City, Secretary, F B Bogart, 
M D , o46 McCalhe Ave , Chattanooga 
Meetmg annually with State Med Soc m 
Apnl 

VERAIONT 

See New England Roentgen Ray Society 
WASHINGTON 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Pre^nt, H E Nichols, M D , Secretary, T 
T Dawson, M D , Meetings fourth Monday 
of each month at CoUege Club , Seattle 
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THE ROENTGENOLOGIC ASPEQ OF CANCER 
OF THE PANCREAS 


It IS now appreciated that nearly all of the 
abdommal viscera lend themselves to roent- 
genologic diagnosis, most of them by the use 
of some radiopaque substance or substances 
The accuracy with which lesions of the gastro- 
intestinal tract are now being diagnosed with 
the roentgen ray is fully recognized Diseases 
of the gall bladder are readily recognized when 
that organ is visuahzed by an opaque dye The 
size and shape of the liver and spleen — and 
often tumors of these organs — have been 
visualized by the intravenous injection of 
thonum diovide, and at times by the intro- 
duction of air into the abdommal cavity, cer- 
tain organs are brought into rehef so that a 
complete study can be made The roentgen 
diagnosis of diseases of the gemto-unnary tract 
visuahzed by opaque medium is a dady pro- 
cedure Even the abdominal lymphatics have 
been visualized with thonum choode 
The pancreas remams as one of the few 
abdommal organs which has not as yet been 
made to absorb radiopaque substances, and 
for this reason, it cannot be visualized for 
direct roentgenologic study This important 
organ plays a vital r61e m the maintenance of 
health, and when diseased, senous consequences 
often ensue While we appreaate that cancer 
of any abdominal organ is senous, the fact that 
with the roentgen ray disease often may be 
recognized early, offers some hope for the 
patient. In the instance of the pancreas, this 
IS not true, as when cancer of the pancreas is 
recognized it is usually well advanced, due to 
our mabihty to visuahze the organ 

We have to resort to indirect signs, such as 
pressure and encroachment on naghbonng 
viscera, for the demonstration of tumor of this 
organ ’ In many instances this method of ex- 
aimnation is maccurate and misleading 
should stimulate us to a further study of tlm 
organ, with the hope that some mear^ wiU 
be found by which it can be studied raeatgeno- 
logically ivith greater accuracy 


The hterature on the subject reveals some 
mteresting observations made from tune to tune 
by earnest workers, using the roentgen ray m 
their studies Only a few are mentioned here 
In 1923, Dickson (l) descnbed certam de 
formity produced on a stomach and duodenum 
filled with banumized flmd, which might have 
been due to cancer of the pancreas Some tune 
later, Butler and Ritvo (2) called attention to 
a displacement, with a widening of the duodenal 
curve as a result of the pressure of a tumor of 
the head of the pancreas Rigler (3), in an 
mteresting study, confirmed Butler and Ritvo's 
observations, namely, that it was possible m a 
large number of cases of cancer of the panaeas 
that the duodenal curve was enlarged. But he 
also observed that m cases m which the neo 
plasm affected the body and tail of this organ, 
the stomach was displaced upward and forward, 
while the transverse colon was displaced dovm 
ward 

Engel and Lyshohn (4), in 1934, descnbed 
their method of studymg the pancreas by dis 
tendmg the stomach with gas, and making 
lateral films of the patient’s abdomen m the 
prone position In this manner they were 
able to demonstrate an enlarged pancreas by 
the mcrease m the space which it occupied, and 
at times a tumor of this organ was seen in rehef 
when its shadow protruded on the gas shadow 
of the stomach 

In 1935 Borak (5) made use of cholecystog- 
raphy m studymg tumor of the pancreas He 
observed that m cases wherein the common 
duct was completely occluded, there was no 
filhng of the gall bladder and no stasis of dye m 
the colon But m the early stages, before the 
common duct had become completely occluded, 
be observed that the gaU bladder was enlarged 
and also that the shadow produced by the dye 
remamed over a long penod of tune 
Recently, Paul (6) reported 23 cases of 
carcinoma of the pancreas, the majonty of 
which gave some evidence of the presence of 
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the neoplasm when studied by means of a 
banum meal In a certain number of cases the 
roentgen ray could not be rehed upon for a 
diagnosis 

It is evident from a study of the observations 
made by many mvestigators m the diagnosis of 
cancer of the pancreas, that much remains for 
us to learn It would appear that at the present 
time, while the roentgen ray is of value m 
certam instances m the diagnosis of cancer of 
the pancreas, rehance should not be placed en- 
tirely on this method, but a chnical examma- 
tion by a competent mtermst or surgeon should 
be obtamed, m consultation with the roentgen 
findings, if we hope for earher diagnosis 
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COMMUNICATION 

EXPLANATION OF CHARTS 

RECOMMENDED BY THE STANDARDIZATION COM- 
MITTEE OF THE RADIOLOGICAL SOCIETY OF 
NORTH AMERICA, INC , 1937 

The Standardization Comrmttee of the 
Radiological Society of North America has de- 
signed a chart or form for recordmg roentgen 
treatments as illustrated The explanation of 
these charts has been pubhshed m pamphlet 
form and can be obtained with orders for the 
charts from D S Childs, M D , Secretary- 
Treasurer of the Radiological Society of North 
America, 607 Medical Arts Bldg , Syracuse, 
New York Questions which may arise m 
regard to the correct usage of the forms may be 
directed to U V Portmann, IM D , Cleveland 
Chnic, Cleveland, Ohio, or any other member 
of the Standardization Comiruttee 

1 The Standardization Committee of the 
Radiological Society of North Amenca deems 


it advisable to recommend a standard form or 
chart for recordmg the factors used in admirus- 
tenng treatments with roentgen rays The 
general acceptance and usage of this standard 
form should encourage accuracy m plannmg 
treatments and create mutual understandmg 
about the procedures employed by different 
mdividuals, thus ensurmg uniformity m record- 
mg the technical factors, especially m pubhca- 
tions when techmcs are described After al- 
most two years of study, the Committee has 
designed a chart form which should be ac- 
ceptable It contams all essential data about 
treatment factors m proper order and convem- 
ent spacmg 

2 Two forms have been designed to be 
prmted on the standard 8 Vs X 11 mch page 
usually used for mstitutional records and m 
private offices The page may be folded in half 
so that the record will be -iVi X SVa mches to 
conform to another standard size sometimes 
preferred The forms will be obtamable sepa- 
rately or printed together on opposite sides of 
one sheet of paper or card m a variety of colors 
The prmted matter may be centered on the 
page or offset to allow sufficient margm at the 
left, nght, top or bottom for binding or for 
pnntmg additional data, the names of the in- 
stitutions or mdividuals, etc Thus, these 
forms can be adapted to almost any sort of 
record or filmg system 

3 Form No 1 was designed for those who 
prefer to keep chnical data and the record of 
treatments on one sheet or card m which case 
Form No 2 would be prmted on the opposite 
side of Form No 1 It may not be necessary to 
use Form No 1 m institutions or offices where 
cluucal data are kept m detail or where other 
accepted record systems are used but it should 
be a convenient form for pnvate practitioners 
The headings for the horizontal hues on Form 
No 1 are self-explanatory It should be noted 
that provision has been made for recording 
measurements of the body and disease regions 
which necessarily must be made when the plans 
for treatmg a patient are outhned, m order to 
pre-detennme the quantity of radiaUon to be 
adi^stered to different regions The bottom 
half of the page is left blank for drawing, stamp- 
ing, or pnntmg anatomical diagrams ft is sug- 
gested that rubber stamp anatomical outlines 
wiU be useful for this purpose They may be 
ob^ned through the Amencan hledical Asso- 
aaUon at reasonable paces, m many vaneties 
^d siz^which ffii^trate different regions of the 
body The portals of entry or fields of radia- 
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tion and the disease regions can be sketched m 
these outlines quite easdy and accurately 
4 Form No 2 should be used by all radiolo- 
gists to comply with the recommendations of 
the Standardization Committee This form 


eases The differences between technics de- 
pend largely upon variations in voltages and 
filters, or more than one apparatus may be used 
A physicist who is registered by the Standardi 
zation Committee should standardize and cah- 


STANDARD CHART FOR ROENTGEN THERAPY 


— — 

Nam«, 

AOORUgi 

DlAONO«l*i 

Pncvioua Triatmcnt, 


CUNICAL. NOTUt 



Dibzabi, uocation Extent Patmolooti 



OlSEASe MCASURCMENTSi 


body McA«un(MeNT*i 



Plane For Treatment! 




Fig 1 Reduced from actual size 


provides spaces for recordmg all essential physi- 
cal data and their use m givmg treatments 
When this form is used alone, there ivill be 
sufficient space at the top or margin m which 
to have printed any headmgs desired m addi- 
tion to hnes for the name of the patient, num- 
ber, and diagnosis The back of the page may 
be used for anatomical diagrams, for recordmg 
measurements of the body and disease regions, 
or other data which may be desned 

5 On Form No 2 the “Cahbrated Physical 
Factors” of techmc are arranged m one group 
and the data concermng their apphcation to the 
patient in another group under the headmg, 
“Daily Record of Treatment ” This arrange- 
ment obviates the necessity of wntmg each day 
those physical factors which are not ch^ged 
durmg the course of treatment of a parent 
Usually a radiologist will employ several tee- 
nies for the treatment of different types of dis- 


biate each apparatus for every techmc that the 
radiologist uses A permanent record of these 
cahbrations should be kept for ready reference 
m book form or charts For convenience, each 
different techmc or set of physical factors 
should be given mdividual identification by 
designation with a letter or number When the 
radiologist has decided which techmc he will 
employ in the treatment of a patient whose 
record is bemg compiled, he will write its letter 
or number designation and all of the “Calibra- 
ted Physical Factors ’ which pertain to it m the 
appropriate spaces provided on the form as will 
be explamed 

6 Under the headmg, “Cahbrated Physical 
Factors," the first column is headed “Tech” 
(techmc) In the first space below should be 
written the letter or number chosen to designate 
the techmc winch will be employed m the treat- 
ment of the patient, and the physical factors 
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which apply to this technic will be written along 
the first horizontal line m the proper spaces 
When this is done, there will be no necessity for 
rewnting these factors each day that a treatment 
IS given It might happen that two or even 


written in this column When large ionization 
chambers are used m the beam of radiation, the 
copper equivalent thickness should be mcluded 
as a part of the ‘ Added” filtration 

13 “Total” This column is provided to 


CALIBRATED PHYSICAL FACTORS 


DESCRIPTION OP APPARATUS 

kv 

FILTRATION 

hvl 

mm 

ma 

BEAM 

SIZE 

DIBT 

cm 

r/m 

AIR 


INHERENT 

ADDED 


B 
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IHI 


















B 












1 DAILY RECORD OF TREATMENT 

DAY 



REQION TREATED 

FIELD 

812E 

El 


m 



QUANTITY ON DISEASE 

■ 

mi 

BBa 

Hi 



m 


DAY 

r 


■■ 

■ 






■ 

1 

u 



Hi 


L 

_ 


■ 

■1 



Fig 2 Reduced from actual size 


three different technics would be used in treat- 
ing a patient. To meet this contmgency, three 
horizontal Imes have been provided If a 
second or third techmc is used, the letter or 
number designatmg each should be wntten m 
the “tech” col umn , and the physical factors 
which apply to each of them should also be 
wntten dong the horizontal fines m the proper 
spaces 

7 “Descnption of Apparatus” Under this 
headmg a bnef descnption of the apparatus 
should be given, mcludmg especially the type 
of current used — whether pulsatmg or con- 
stant potential — and also the type of tube — 
whether air-suspended or oil-immersed 

8 The physical factors which have to do 
with the quality of the radiation are grouped 
together as headings for the next columns be- 
tween heaAiy vertical hnes 

9 ‘ kv ” (kilovolts) In choosmg a technic 
it IS natural first to decide upon the voltage 
which will be used Voltage should be desig- 
nated as ‘ Peak” or ‘ Constant ’ according to 
the type of apparatus used 

10 “Filtration ’ Filtration naturally fol- 
lows kv as a factor influencing quality Under 
this heading are columns and spaces for record- 
ing the thickness in nulhmeters of all filters 
which may be used for the teclinic employed 

11 Inherent” Under this heading should 
be wntten the copper equivalent thickness of 
any filtration which is inherent in the tube or 
tube holder This applies especially to metal 
or oil-immersed tubes 

12 “Added The thickness of any filter 
which is added to an} inherent filter should be 


summarize the total amoimt of filtration which 
should be expressed m millimeters of the metals 
used for the technic 

14 “hvl mm” Accordmg to mtemational 
agreement, the quality of a roentgen-ray beam 
should be e.xpressed by half value layers m 
millimeter thicknesses of alummum for low vol- 
tages and m copper for high voltage The 
correct designation of the quahty should be 
wntten by appropnate abbreviations m the 
spaces of this column 

15 The physical factors which have to do 
with the quantity of radiation are grouped to- 
gether as headmgs for the ne.xt columns be- 
tween heavy vertical hnes 

16 “ma ” IS used to mdicate themiUiamper- 
age used for the technic 

17 Beam Size” Under this headmg is 
noted the Imear size m cm of the beam through 
a diaphragm or cone used m makmg the cah- 
brations for the technic This size may vary 
durmg the treatment, therefore m the “Dady 
Record of Treatment” provision has been made 
under a headmg “Field Size” for mdicatmg any 
change Due allowance and corrections should 
be made for changes in the size of the beam 
See paragraph 26 

IS “Dist cm ” (distance m centuneters 
from tube focus to ionization chamber) This 
^stance may be varied m givmg the treatment, 
therefore, m the "Daily Record of Treatment” 
provision has been made for mdicatmg any 
change under a headmg “fsd cm ” Due allow- 
ance ^d correction should be made for changes 
m distance accordmg to the mverse square law 
See paragraph 27 
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tion and the disease regions can be sketched m 
these outlines qmte easily and accurately 
4 Form No 2 should be used by all radiolo- 
gists to comply ivith the recommendations of 
the Standardization Committee This form 


eases The differences between technics de 
pend largely upon vanations in voltages and 
filters, or more than one apparatus may be used. 
A physicist who is registered by the Standardi 
zation Comnuttee should standardize and call 


STANDARD CHART FOR ROENTGEN THERAPY 


NAMCi 

No 

AdDRCMi 

OlAONOtlSi 

Previous Treatmenti 


CUNICAC NOTXa, 



Disease Location Extent Patholoqyi 



Disease Mcasureucntsi 


Body Measurements! 



Plans For TreatuenTi 




Fig 1 Reduced from actual size 


provides spaces for recordmg all essential physi- 
cal data and their use m giving treatments 
When this form is used alone, there wiU be 
sufficient space at the top or margm m which 
to have prmted any headmgs desired m addi- 
tion to lines for the name of the patient, num- 
ber, and diagnosis The back of the page may 
be used for anatormcal chagrams, for recording 
measurements of the body and disease regions, 
or other data which may be desired 

5 On Form No 2 the “Cahbrated Physical 
Factors” of technic are arranged m one group 
and the data concemmg their apphcation to the 
patient m another group under the headmg, 
“Daily Record of Treatment ” This arrange- 
ment obviates the necessity of wntmg each day 
those physical factors which are not ch^ged 
durmg the course of treatment of a 
UsuaUy a radiologist will employ several t^h- 
mcs for the treatment of different types of dis- 


brate each apparatus for every techmc that the 
radiologist uses A permanent record of these 
cahbrations should be kept for ready reference 
m book form or charts For convemence, each 
different techmc or set of physical factors 
should be given mdividual identification by 
designation with a letter or number When the 
radiologist has decided which techmc he will 
employ m the treatment of a patient whose 
record is bemg compiled, he will write its letter 
or number designation and all of the “Cahbra- 
ted Physical Factors” which pertam to it m the 
appropnate spaces provided on the form as wiU 
beexplamed 

6 Under the headmg, “Cahbrated Physical 
Factors,” the first column is headed ‘ Tech” 
(technic) In the first space below should be 
written the letter or numl^r chosen to designate 
the techmc which wiU be employed m the treat- 
ment of the patient, and the physical factors 
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which apply to this technic will be wntten along 
the first horizontal line m the proper spaces 
When this is done, there will be no necessity for 
rewntmg these factors each day that a treatment 
IS given It might happen that two or even 


wntten in this column "When large ionization 
chambers are used m the beam of radiation, the 
copper equivalent thickness should be mcluded 
as a part of the ‘ Added” filtration 

13 “Total” This column is provided to 
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Fig 2 Reduced from actual size 


three different technics would be used m treat- 
ing a patient. To meet this contmgency, three 
horizontal Imes have been provided If a 
second or third technic is used, the letter or 
number designatmg each should be vmtten m 
the “tech” column, and the physical factors 
which apply to each of them should also be 
wntten along the horizontal Imes m the proper 
spaces 

7 “Descnption of Apparatus ’ Under this 
headmg a bnef descnption of the apparatus 
should be given, mcludmg especially the type 
of current used — whether pulsatmg or con- 
stant potential — and also the type of tube — 
whether air-suspended or oil-immersed 

8 The physical factors which have to do 
with the quality of the radiation are grouped 
together as headings for the next columns be- 
tween heavy vertical hnes 

9 “kv ’ (kilovolts) In choosmg a technic 
It IS natural first to decide upon the voltage 
which wiU be used Voltage should be desig- 
nated as “Peak ’ or ‘ Constant ’ accordmg to 
the type of apparatus used 

10 “Filtration ’ Filtration naturally fol- 
low sk\' as a factor influencing quality Under 
this heading are columns and spaces for record- 
ing the thickness in millimeters of all filters 
which may be used for the techmc employed 

11 ‘Inherent Under this heading should 
be wntten the copper equivalent thickness of 
any filtration which is mherent in the tube or 
tube holder This applies especially to metal 
or oil-immerscd tubes 

12 ‘ Added The thickness of any filter 
which is added to any mherent filter should be 


summarize the total amount of filtration which 
should be expressed m millimeters of the metals 
used for the technic 

14 “hvl mm” Accordmg to mtemational 
agreement, the quality of a roentgen-ray beam 
should be expressed by half value layers m 
nulhmeter thicknesses of alummum for low vol- 
tages and m copper for high voltage The 
correct designation of the quahty should be 
wntten by appropnate abbreviations m the 
spaces of this column 

15 The physical factors which have to do 
with the quantity of radiation are grouped to- 
gether as headmgs for the ne.xt columns be- 
tween heavy vertical lines 

16 “ma ” IS used to mdicate thennlhamper- 
age used for the technic 

17 "Beam Size” Under this headmg is 
noted the hnear size m cm of the beam through 
a diaphragm or cone used m makmg the cah- 
brations for the technic This size may vary 
dunng the treatment, therefore m the “Daily 
Record of Treatment” provision has been made 
under a headmg "Field Size” for mdicatmg any 
change Due allowance and corrections should 
be made for changes m the size of the beam 
See paragraph 26 

IS “Dist cm” (distance m centuneters 
from tube focus to ionization chamber) This 
^tance may be vaned m givmg the treatment 
therefore, m the “Daily Record of Treatment”' 
provision has been made for mdicatmg any 

change under a headmg “fsd cm” Due allow- 
ance ^d correction should be made for changes 
m distance according to the mverse square law 
See paragraph 27 ^ 
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19 “r/m air” (roentgens per minute in 
air) This is the output in roentgens per minute 
of an apparatus according to the calibrated 
physical factors used for the technic 

20 A column has been left blank in which to 
Avnte other data The Standardization Com- 
mittee suggest that the "roentgen value” for 
the techmc be recorded in this column This 
factor is determined under the following stand- 
ard conditions A standard distance of 100 cm 
shall be used from the tube focus to a standard- 
ized thimble ionization chamber placed in the 
center of a beam which is delineated by a 10 \ 
10 cm diaphragm placed 20 cm above the 
chamber (or 80 cm from the tube focus) 
Under these standard conditions, the r/m 
measured m air (back-scattenng excluded) 
gives the “roentgen value” for the other techm- 
cal factors used 

21 Under the headmg "Daily Record of 
Treatment” are columns, Imes, and spaces fo? 
recordmg the data concemmg the apphcabon 
of the technic used throughout the course of 


me This obviates the necessity for rewntmg 
the full details of each technic daily 

25 "Region Treated” The region of the 
body treated may be mdicated by appropriate 
descriptive names, abbreviations, initials, or 
numbers as preferred and should refer to ana- 
tomical diagrams which have been made show 
mg the fields and disease regions treated, as 
previously suggested 

26 “Field Size” The size of the field irradi 
ated should be given m hnear dimensions m 
cm of the area on the skm which is irradiated 
and should not be expressed m square cm The 
size of the field may differ from the beam size 
used in makmg the calibrations for the techmc 
and therefore the r/m an also wiU be different 
Consequently, due allowance and corrections 
should be made for changes m the quanbty 
(r/m am) which will result Note When oil 
immersed tubes are used, it will be necessary to 
make duect and mdividual measurements for 
each change m field dimensions from the “beam 
size” used m cahbrations because of the scatter- 


treatment 

22 “Day” This column is provided for 
recordmg the sequence of days or the order m 
which different regions of the body and fields 
may be irradiated The total number of days 
over which the course of treatment extends 


mg from the od m the container 
27 “fsd cm ” (Tube focus, skm distance) 
The focus-skm distance used m treatment may 
differ from that used m makmg the cahbrations 
for the technic and therefore the r/m an also 
will be different When the distance is vaned. 


will be mdicated 


due allowance and corrections should be made 


23 “Date” This column is used for record- 
mg the date on which any treatment is given 
It is suggested that the year number be wntten 
immediately under “date” at the head of the 
column and the month and day numbers m the 
spaces below 

24 “Tech” (Techmc) In this column 
should be wntten the letter or numbed designa- 


tor the changes m quantity (r/m axr) which will 
result accordmg to the mverse square law 
Note When oil-immersed tubes are used, the 
mverse square law cannot be apphed, therefore 
it will be necessary to make duect and mdi- 
vidual measurements for each change m distance 
from that distance used m cahbrations because 
of the amount of back-scattenng from the oil m 


tion of the techmc used on the day a treatment 
IS given It refers to the techmc desenbed 
above under the headmg “Cahbrated Physical 
Factors ” Example A theoretical case of a 
patient with an epithehoma of the hp The 
radiologist decides that first he vnll treat the 
lesion with a techmc which he has chosen to 


designate by the letter “A,” and later to treat 

the cervical gland-bearmg area by another 

techmc which he has designated “C ” He will 

have wntten m the descnption of the physical 

factors for each of these techmes under_ the 

headmg "Cahbrated Physical Factors ms 

previously explamed Then on the days that 

“A” techmc is used, he will wnte that lett^ in 

the “Tech” column m the “D^y R^cor ^ o 

Treatment” and hkevnse he wiU write C m 
ireatmem. 

this column on the day ne uses 


the contamer 

2S “ mm ” (mmutes of treatment) repre- 
sents the number of mmutes used for the treat- 
ment in order to give the predetermined quan- 
tity on the skm 

29 "r au” (roentgens in au) mdicates the 
number of roentgens m au that will be given m 
the penod of time (mmutes) over which the 
treatment is given accordmg to the physical 
factors for the techmc employed and after 
corrections have been made for any changes m 
the size of the field or distance 

30 Under the group headmg “Quantity on 
theSkm” are columns lor recording the quantity 
of radiation m roentgens which affects the skm 
accordmg to the technical factors used, AU 
the cahbrations or calculations of quantity 
which have been made previously have been 
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based upon measurements made in air When 
a treatment is given according to the condi- 
tions which have been recorded, a certam 
amount of back-scattermg will affect the skm 
and this must be taken mto consideration 
The Standardization Committee is fuUy aware 
that the roentgen may not be a true measure 
for tissue effects accordmg to strict physical 
criteria and the defimtion of this umt, how- 
ever, m practice it is very convement and 
satisfactory to express and thmk of tissue 
dosage m roentgens Therefore, m desigmng 
this chart, provision has been made for record- 
mg m roentgens the quantity of radiation which 
affects the tissues mcludmg direct and back- 
scattered radiation It is the practice of some 
radiologists to measure the quantity on the 
skm, mcludmg direct and back-scattered radia- 
tion with standardized thimble ionization 
chambers placed on the skm m the field and 
others estimate it on the basis of charts or 
curves which show the percentage of back- 
scattermg accordmg to the quantity of direct 
radiation under the techmcal conditions used 
for the treatment 

31 “r/m” (roentgens per mmute on the 
skm) This is to express the rate at which the 
skm IS affected It is the practice of some 
radiologists to measure this factor directly by 
placmg the thimble chamber of a dosimeter m 
the skm m the field of radiation and others 
estimate it on the basis of the roentgens per 
mmute m air with correction for the amount 
of back-scattermg Example If the treatment 
time IS 20 mmutes to give 200 r air and it is 
estimated that there is 40 jier cent back-scatter- 
mg, the r/m skm will be calculated as follows 
(200 r -h 40% of 200 r) — 20 mm = r/m skm 
200 r -h SO r = 2S0 — 20 = 14 r/m on skm 

32 “Field r” (Field roentgens on the skm) 
This IS the total number of roentgens which 
affect the skm durmg the treatment It is 
the practice of some radiologists to measure 
this factor directly by placmg the thimble 
chamber of a dosimeter m the skm m the field 
of radiabon and others estimate it on the basis 
of the roentgens per mmute m air with correc- 
tion for the amount of back-scattering Exam- 
ple Accordmg to the physical factors of the 
technic, 200 r air are to be given and, after tak- 
ing mto consideration the field size and volume 
of tissue, it ma> be estimated that there is 40 
per cent back-scattering Then the “Field r” 
will be 200 r -h 40% of 200 r = 2S0 r 

33 ‘ Exit r ’ (Exit roentgens on the skm) 

Tins column shows the amount of radiation m 


roentgens that affects an area on the skm of the 
side of the body opposite to that bemg treated 
This quantity must be taken mto consideration 
when this opposite area is to be used as a field 
m the course of treatment and must be added 
to the amoimt which is received subsequently 
The exit r usually has been estimated from 
isodose charts, curves, or tables which show 
depth absorption measurements that are ap- 
phcable to the techmcal conditions used for 
the treatment While such methods do not 
give accurate values for the exit dose, they give 
a reasonable approximation which may be used 
m practice until better information is available 
Example A pelvis is to be treated through the 
suprapubic and sacral fields which are 20 X 20 
cm square and the pelvis is 20 cm m the an- 
tenor-postenor diameter The suprapubic 
field is to be given 250 r on the first day Under 
the techmcal conditions employed, the absorp- 
tion curves might show that 15 per cent of the 
amoimt on the surface reached a depth of 20 
cm Therefore, from the suprapubic field, the 
sacral field would receive 15 per cent of 250 r or 
37 5 as the “exit r ” In recordmg the “exit r” 
the number should be wntten on the horizontal 
Ime used to record the data concemmg the re- 
gion of the body to which it apphes Thus, m 
this example, it was the sacral field which re- 
ceived the “exit r” and the amount which it 
received should be recorded on the horizontal 
Ime which will apply to the sacral area The 
suprapubic field not receive exit radiation 
until the sacral field is treated, then the 
“field r” and “exit r” m each area will be added 
together to give the “total r” as will be ex- 
plamed 


skin) The total quantity of radiation m 
roentgens which affects the skm of any field will 
be the “field r” (mcludmg duect and back- 
scattered radiation) plus any “exit r’’ which it 
may receive from another field Example As 
m the previous example, a suprapubic area is 
given 250 r on the first day and this number 
will be recorded m both the “field r” and “total 
r columns because this area has not yet re- 
ceived any “exit r ” However, the sacral field 
receives 37 5 (15% of 250 r) from the suprapu- 
bic field and therefore 37 5 exit r will be re- 
corded on the honzontal hne which will apply 
to the data concemmg the sacral field when it 
IS treated On the second day the sacral field 

Therefore, the “total 
r which the sacral area will have received wiU 

be 3/ o r -f 2o0 r = 2S7 5 r on this second day 
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The opposite suprapubic field also will have of the disease region as estunated on the basis 
received the same amount on the second day of absorption isodose curves, charts, or tables. 

35 A blank column has been provided in Example It may be found that 50 per cent of 
which to record other data about the quantity the surface dose reaches to the depth of the 
on the skin which may be desired In designing center of a disease region The number 50 will 
those forms, no provision has been made for be written in the “%” column 
mdicatmg per diem tissue losses or for keeping a 39 “r/m” - (roentgens per minute) shows 

record accordmg to saturation technics the rate m roentgens at which the disease is 
Those who prefer to keep their records accord- treated and is comparable to the "r/m" rate on 
mg to this plan may use this blank column for the skin Example If 10 r/m nught be given 
recordmg the estimated percentage per diem on the skin and 50 per cent reached the depth of 
losses or may keep any other charts which they a disease area, then (50 per cent of 10) 5 0 r/m 
prefer in addition to this standard form would be the rate on the disease There are 

30 The objects of recording the quantity on indications that in the future it may be desu 
the skin accordmg to this plan arc (1) to insure able to treat different types of disease at differ- 
taking into account all of the radiation which ent rates, and therefore records should be kept 
any area receives, (2) to be able at any time to which will be desirable for reference in this 
ascertain the amount that any area has received regard 

to date, and (3) to be able to determine without 40 “Day r” (Day roentgens) is the esti 
any other calculations uhen a pre-determined mated quantity of radiation m roentgens that 
or skm tolerance quantity has been given the center of the disease region receives on the 
These objectives are reached qmte easily by day of treatment This is comparable to the 
suimmng up from time to time tlie total “field r’’ m the “quantity on skm” headmg 
amount which already has been given or by The number of roentgens is estimated accordmg 
keeping a running total of the amount of radia- to the percentage of the skm dose which reaches 
tion which has been given to each field at pre- the depth of the disease Example If 250 
ceding treatments in the “total r” column roentgens are given on a skm field and 50 per 
There are two methods for keeping the runmng cent reaches the disease, the “daily r” to this 
totals area will be 125 roentgens 


First method As each field is treated, the 
record is kept m the sequence in which treat- 
ment IS given and the amount which has been 
adnumstered previously is added to that given 
on the day of treatment By keeping this 
runmng total for each field from day to day, 
there is no necessity for addmg the total r at 
another time because the amount already given 
on each area will be indicated at all tunes and 
when the predetermined quantity or skin toler- 
ance is reached the treatment may be discon- 


tmued 

The second method When planning the 
course of treatment for the patient, the radiolo- 


gist deades how many fields he will use and the 
amount which he expects to give on each 
Then he may allow a certam number of hori- 
zontal fines m sequence for each field and mther 
keep a miming total or add the total r for 
each field from time to time until the pre-deter- 
nuned amount is reached 

37 The headmg, “Quantity on d^se^ 
mves a record of the amount of radiation that 
IS apphed m the disease tissues 

38 (per cent) This is the p^centege 
of tte ic?r.d..too that r«.ches tha cattea 


41 “Total r” (total roentgens) shows the 
total quantity of radiabon m roentgens which 
reaches the center of a disease region through 
all the portals which may be used This may 
be recorded as a mnmng total m the same 
manner as the “total r” on the skin was re- 
corded Example If on the first day of treat- 
ment, 250 roentgens are given on the skm and 
the disease area receives 50 per cent of this or 
125 roentgens as recorded m the “Dady r” 
column, then on the second day the same treat- 
ment and amounts are given through another 
portal, the disease region will have received a 
“total r" of (125 r -f- 125) or 250 r In this 
manner it is easy to record the estimates of 
how much radiation was apphed to a particular 
disease region From chmcal observations of 
the results obtained, conclusions may be 
reached about the efficacy of this amount of 
treatment and what quantity of radiation is 
necessary to eliminate different types of dis- 
ease 

42 Blank columns are provided to be ruled 
and headed accordmg to the wishes of the 
radiologist, for names or imtials of radiologists, 
or techmaans or for other data. 
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The standard order forms may be obtamed 
from D S Childs, M D , Secretary-Treasurer, 
Radiological Soaety of North Amenca, 607 
Medical Arts Bldg, Syracuse, New York 


IN MEMORiAM 

JAMES JOHN QUINEY 
18S1-1937 

James John Qumey, M D , of Easton, Pa , 
died at his home March 31, after a short illness 
He gave up general practice m 1922 to specialize 
in roentgenology and radium therapy Dr 
Qumey, who was a member of the Radiological 
Society of North Amenca, was past president 
of the Pennsylvania Radiological Soaety and 
of the Philadelphia Roentgen Ray Society 
Professionally he was also affliated with the 
Lehigh Valley Medical Soaety, Pennsylvania 
State Medical Soaety, Amencan Medical 
Association, Philadelphia College of Physiaans, 
Amencan Roentgen Ray Soaety, was a fellow 
of the Amencan College of Radiology, and 
president of the Northampton County Medical 
Soaety He attended Jefferson Medical Col- 
lege at Philadelphia. 


BOOK REVIEWS 

American Martyrs to Science through the 
Roentgen Ray By Percy Brown, M D , 
FACP, FACR, Histonan and former 
President of the Amencan Roentgen Ray 
Society A volume of 276 pages ^bhshed 
by Charles C Thomas, Spnngfield, lUinois 
Pnce, S3 50 

That the roentgen rays took a heavy toll of 
suffenng and death among the first Amencan 
workers with this amazing form of energy is 
well known, but few persons, including many 
present-day radiologists, fully reahze how long 
IS the roll of sacrificial pioneers or how sigra- 
ficant were their accomplishments Yet not 
less than twenty eight of those who blazed the 
path for roentgenologic advance in this country 
paid for their devotion with their lives and 
left behind as an endunng monument the facts 
they non so dearly, the fundamental truths 
that ne of to day accept so casually 
The roll Dally, Ascheim, Weigel, Fuchs, 
Egelhoff, tliL brotliers Wagner, Kassabian, 
Thomas, Early, Leonard, Baker, Green, Bauer, 
Dodd, Ghddeii, Caldwell, Morehouse, Robarts, 
Sims, Maclilett, Swett, Alomson, Baetjer, Pit- 


km. Satterlee, Kraus, and Parker A majonty 
were physiaans, some were electrical engmeers, 
techmaans, or artisans All added somethmg, 
great or small, to roentgenologic saence and 
art All still hve m the recollection of older 
radiologists, and even to yoimger practitioners 
many of the names wdl have a famihar sound 
Of each. Percy Brown has told the story — 
an mterestmg and different story of the con- 
tributions that each one made — a pathetic and 
similar story at the end Every radiologist 
who has the shghtest mterest m the history of 
his profession should have the book 


Diagnostic Roentgenology Edited by 
Ross Golden, J/LD , Professor of Radiology, 
the College of Physicians and Surgeons, 
Columbia Umversity, Director of the De- 
partment of Radiology, Presbyterian Hospi- 
tal, New York A volume of S54 pages (loose 
leaf) Pubhshed bv Thomas Nelson and 
Sons, New York, 1936 Pnce, $20 00 

Amencan text-books relatmg to roentgeno- 
logic diagnosis have been hmited chiefly to 
monographs concemmg speaal subjects and 
to short concise books wntten pmnanly for 
students Because of the great advances in 
roentgenology and its close relation to all the 
branches of medicme the subject has become 
too formidable for any one man to attempt to 
wnte a comprehensive treatise of the subject 
Dr Golden has solved this problem m a most 
practical manner by compilmg a loose leaf sys- 
tem of diagnostic roentgenology m which the 
various chapters, which can be revised as time 
demands, are wntten by vanous authors who 
have acquired a reputation for special work m 
the field concerned 

The first edition of this loose leaf system con- 
sists of eleven chapters which cover the most 
important fields of roentgen diagnosis They 
are as follows 


Diseases of the Skull and 
Intracranjal Contents 
Eiamination of the Nasal 
Sinuses and Mastoids 
The Chest 
Digestive Tract 
Diseases of Bone 

Spinal Cord Tumors 
Urmary Tract 
Uterotubography 

Obstetrics 

Fractures 

All of the chapters 


C G Dyke 

G W Gner 

C B Rabm 

R Golden 

P C Hodges, D B Phe- 
mister, A Brunschwig 

C G Dyke 

L Jaches M L Sussman 

S A Robins, A A Sha 
pira 

H C Moloy P C. Swen- 
son 

E H Skinner 


are extensively illustrated 
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and present the fundamental diagnostic ca- 
tena for that particular subject, some more 
completely than others As a whole this vol- 
ume represents the most comprehensive coxi' 
sideration of the subject of roentgenologic 
diagnosis that has yet appeared m the English 
language The book is obviously imtten pn- 
manly for the general practitioner, student, 
and less expenenced radiologist, and for this 
group it should have a great appeal Even the 
expenenced radiologist can leam much from 
this book but those who are mterested m a 
thorough and comprehensive consideration of 
any particular subject wdl still find it necessary 
to refer to special monographs and the more m- 
clusive foreign texts Undoubtedly subsequent 
revisions and additional chapters iviJl greatly 
enhance the value of this highly commendable 
addition to the roentgenologic literature 


Gefassmissbildungen und Gefassgesch- 
WULSTE DBS Gehirns (Congemtal Vascular 
Anomahes and Vascular Diseases of the 
Brain) By Prof Dr H Bergstrand, 
Direktor des Instituts fur AUgeraeme Patho- 
logic und Pathologische Anatomic des Karo- 
hnischen Instituts in Stockholm, Prof Dr 
H Olivecrona, Direktor dec Neurochirur- 
gischen Khnik m Stockholm, and Prof 
Dr Wilhelm TOnnis, Leiter der Neurochir- 


and artenograms Tonnis m Chapter V dis- 
cusses m detail arteno-venous aneurysms and 
presents numerous mteresting artenograms 
Chapter VI, also by Tonnis, relates to racemose 
venous angiomas In Chapter VII Ohve- 
crona discusses the pathologic anatomy, mci- 
dence, symptomatology, diagnosis, and treat- 
ment of angioretikulomas 
This outstandmg text will he of mterest to 
all neurologists, neurosurgeons, and neuroroent- 
genologists To the roentgenologist it 11011 
ihustrate m a very excellent manner the great 
value of mtracranial arteriography m revealmg 
the character and extent of vascular lesions of 
the bram 


Traite de Cherurgie Orthopedique (Vol 
tune I, m five volumes) By L Ombredanne, 
Pnofesseur de chnique chmirgicale infantile 
et orthopedic h la Faculte de medecme de 
Pans, membre de 1 ’Academic de medecme, 
chirurgien de I’hdpital des Enfants-Malades, 
and P Mathteu, Professeur de chtuque de 
chirurgie orthopedique de I’adulte h la Fa- 
culte de medecme de Pans, chirurgien de 
I’hdpital Cochm A volume 902 pages, 433 
illustrations Published by Masson et Cie, 
Pans, 1937 Pnce, 300 fr 

This IS the first volume of a five- volume woit 
edited under the supervision of these authors, 


urgischen Abteilung des Staathchen Luit- 
poldkrankenhauses in WUrzburg A volume 
of 181 pages, 137 illustrations Pubhshed 
by Georg Thieme, Leipzig, Germany, 1936 
Pnce, bound, 26 R m 


both of whom are outstandmg surgeons The 
scope of the work is exhaustive, covering al- 
most every known phase of orthopedic work. 
In the General Table of matenal m Volumes I 
to V, given m this volume, the outlme shows 


This comprehensive and detailed considera- 
tion of congenital anomahes and diseases of the 
vascular system of the bram is wntten by three 
authors, each of whom is well known for his 
contnbutions to this subject The text is 
arranged m seven chapters The first chapter 
by Tonnis is a short mtroduction. Chapter II 
by Bergstrand concerns the pathologic anatomy 
of hemangiomas of the central nervous system 
The foUowmg conditions are discussed together 
with case histones, photographs of gross speci- 


mens, drawmgs and roentgenograms angioma 
cavemosum, angioma racemosum (five vane- 
ties), angioretikulomas, angioblastomas, Lmdau 
tumors and angioghomas In Chapter III 
Ohvecrona presents a review and classi&ation 
of the climcal matenal Chapter IV by 
Ohvecrona relates to Sturge-Weber’s disease 
which IS thoroughly discussed by means M 
histones, operative findings, roentgenograms. 


that the subject has been taken up m anatomi 
cal sequence, as follows 

Part I Physiology, pathology, and general 
therapeutics, Part II Spine and supenor ex- 
tremity, Part III Pelvis and infenor extrem- 
ity, Part rV Genera] technic 

Volume I, with which this review is con- 
cerned, covers congemtal malformations, affec- 
tions of the bones, affections of the jomts, sur- 
gical operations of bones and jomts, affections 
of the muscles, tendons and aponeuroses, and 
affections of the skm 

A glance through the list of collaborators 
shows that they have all been selected from the 
leaders of orthopedic surgery m France For 
this reason the work is strongly French m its 
scope and character and may be said to repre- 
sent the up-to date views of orthopedic surgery 
as seen in France to-day We do not mean to 
imply that the newpomt of other countries has 
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not been given — most of the important works 
from other countnes are duly mentioned and 
emphasised The bibhographies, however, are 
not as complete as some would like to see m a 
work of this size and scope 

The work is well arranged and the style 
excellent The reproductions of photographs 
and x-rays are excellent In the section on 
“Osteosynthesis” several types of mtemal fixa- 
tion, not commonly used m the United States, 
are illustrated and described The elaboration 
of this type of fixation has become so great that 
one must hesitate to accept aU of the vanous 
types recommended if for no other reason than 
that they comphcate rather than simplify the 
treatment of fractures 

In general, the subject matter covers all the 
vanous ramifications of orthopedics and as a 
general review of the subject it is obviously 
well done The subject of orthopedic surgery 
has developed so much that many phases of 
surgery, which a few years ago would have no 
place m orthopedics, are to-day recognized as 
parts of orthopedic surgery m many parts of 
the world From this standpomt the work is 
well conceived Almost every phase of sur- 
gery m which an orthopedist can be mter- 
ested IS touched on 

With the pubhcation of the other volumes 
many pomts bnefly touched on m this volume 
may be elaborated, at least we hope so We 
are sure of the need of such a complete presen- 
tation of the subject as is here undertaken It 
will be a useful reference system m any sur- 
geon’s hbrary, whether or not he is devoting his 
time entirely to orthopedics 


Kohler That section of the book relatmg to 
the osseous system makes up nearly one-half of 
the volume and reflects the author’s deep m- 
terest m roentgenology of the skeletal system, 
for which he is best known This part m itself 
will remam as a fittmg monument to a keen 
observer and a wise teacher 
Succeedmg editions of this work have grown 
m size, not so much by contnbutions from the 
ongmal author as by the addition of much 
heterogeneous material from the hterature, 
largely of European and British ongm, that is 
mtended to widen the appeal of the text In 
its present form the book suffers greatly from 
the effects of careless or mjudiaous editmg 
smce no attempt has been made to delete for- 
mer statements and references to work that has 
long smce been disproved by subsequent ob- 
servations The mclusion of such information 
is dangerous for students and qmte misleadmg 
to those who are mchned to beheve much of 
what they read, especially m a well-known 
volume of this type No consistent system 
has been followed m the format of the bibhog- 
raphy and many important and informative 
Amencan references have been omitted In 
the growth from one edition to another the 
author’s ongmal purpose has been lost sight of 
and the present volume takes on more the make- 
up of a text-book of general diagnosis rather 
than a presentation of the borderlands of the 
normal and early pathological as ongmally 
mtended 

It is hoped that this book will soon be en- 
tirely revised and re-edited m the hght of our 
present knowledge so it may agam become a 
safe and informative reference for students, 
practitioners, and radiologists 


Roentgenology — The Borderlands of the 
Norjial and Early Pathological in the 
Skiagram By Alban K6hler, Prof Dr 
Medizin, Wiesbaden Second revised Eng- 
lish edition Translated and edited by 
Arthur Turnbull, M A , B Sc , MB, 
Ch B , E\ demonstrator of Anatomy, Umv- 
ersity of Glasgow A volume of 681 pages, 
100 illustrations Pubhshed by Wilham 
Wood & Company, Baltimore, Maryland, 
1935 Pnce, SM 00 

This IS tlie second Enghsh edition of a unique 
text-book of roentgenologic diagnosis, which m 
previous editions achieved probably more m- 
tcmatioual populanty than any other book 
concerning the subject The basic parts of the 
text arc founded on the thirty-odd years’ per- 
sonal experience and obscnations of Professor 


Das Ventrikulogram By Erik Lys- 
holm, Dozent fur Medizm Radiologic, and 
Bertel Ebenius and Hans Sahlstedt, 
Assistenten am Rontgeninstitut, Seraphuner- 
krankenhauses, Stockholm Part I— R6nt- 
gentechnik. Supp XXIV, Acta Radio- 
lo^ca, 74 pages, ivith 74 illustrations Pub- 
hshed by P A Norstedt & Sons, Stockholm, 
Sweden, 1935 Pnce 10 Sw cr ($2 80) 
paper cover 

This IS the first of a senes of monographs 
concemmg ventnculography that are bemg 
prepmed by Dr Lysholm and his associates m 
tte Rontgeninstitut of the Seraphimerkranken- 
hauses m Stockholm Dr Lysholm is well 
kmown m Europe for his contnbutions to 
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neuroroentgenology and the ingenious devices 
that he has developed for a more efficient 
roentgenologic exammation of the skull 

The first part of the monograph is devoted to 
a consideration of the anatomy of the intra- 
cranial cerebrospmal spaces, a knowledge of 
which IS fundamental to an intelligent mterpre- 
tation of ventnculograms The second chap- 
ter, ivTitten by Sahlstedt, cpncems the normal 
ventriculogram and is illustrated by numerous 
ventnculograms and drawings The thud 
chapter, by Ebenius, concerns the pnnciple of 
the mterpretation of ventnculograms The 
fourth chapter is a comprehensive descnption 
of the techmc of ventnculography by means of 
Lysholm’s skull apparatus Each of the 
authors’ standard positions are illustrated by 
photographs of the patient and the correspond- 
mg roentgenogram The structures revealed by 
each position are enumerated The concluding 
chapter concerns the technic of exammation 
for ventnculography with iodized od, here 
also photographs of the patient m vanous posi- 
tions and the correspondmg roentgenograms are 
shoivn 

This concise presentation of the technic of 
ventnculography is the most valuable and in- 
formative consideration of the subject that has 
yet appeared It is indispensable to anyone 
who IS mterested in performmg ventnculog- 
raphy efficiently and mterpreting the results 
mteUigently The text is short and concise and 
those who do not read German will find an 
Enghsh translation to be a worthwhile invest- 
ment 


Das Ventrikxjlogram By Erik Lysholm, 
Dozent fur Medizm Radiologic, and Bbrth- 
Ebenius and Hans Sahlstedt, Assistenten 
am Rbntgenmstitut, Seraphimerkranken- 
hauses, Stockholm Part III —Third and 
Fourth Ventricles Supplement XXVI, 
Acta Radiologica, 124 pages Pubhshed by 


P A Norstedt & Sons, Stockholm, Sweden, 

1935 Pnce 12 Sw cr ($3 36), paper cover 

This IS the third of a senes of monographs 
concernmg ventnculography that have been 
prepared by Dr Lyshohn and his associates m 
the Rontgenmstitut of the Seraphimerkrank- 
enhauses m Stockholm Those who are for- 
tunate enough to possess the first part of this 
senes of monographs ivill readily appreciate 
the wealth of information that is contamed m 
this volume The authors have subdivided the 
lesions affectmg the thud and fourth ventncles 
into eleven groups accordmg to them anatomi 
cal location These are enumerated as follows 

1 Antenor part of the thud ventncle and 
foramen Monro 

2 Postenor part of the thud ventncle 

3 Quadngeminal area 

4. Aqueduct (stenosmg ependymitis) 

5 Pontme area 

6 Cerebello-pontme angle 

7 Roof of the fourth ventncle and vermis. 

8 Cerebellar heimspheres 

9 Body of the fourth ventncle and medulla 
oblongata 

10 Fourth ventncle (mtraventncular tu- 
mors) 

11 Subarachnoid space of the postenor 
fossa (arachnoiditis) 

The veutnculographic characteristics for 
each group are enumerated and the diagnosbc 
signs are illustrated by typical roentgenograms 
and tracmgs The conclusions are based on a 
large group of cases which have been studied 
with the meticulous technic for which Dr Lys- 
hohn and his associates are well known 

This small concise monograph contains more 
practical information concernmg the ventncu- 
lographic findin gs m lesions affectmg the thud 
and fourth ventricles than can be gamed by a 
review of all the literature concerning the sub- 
ject Like the preceding volumes m this 
senes, the text is m German, however, it is not 
long and a translation should not be difficult. 
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neuroroentgenology and the mgenious devices 
that he has developed for a more efficient 
roentgenologic exammation of the skull 

The first part of the monograph is devoted to 
a consideration of the anatomy of the intra- 
cranial cerebrospmal spaces, a knowledge of 
which IS fundamental to an mtelligent mterpre- 
tation of ventriculograms The second chap- 
ter, written by Sahlstedt, concerns the normal 
ventriculogram and is illustrated by numerous 
ventnculograms and drawings The thir d 
chapter, by Ebenius, concerns the principle of 
the interpretation of ventnculograms The 
fourth chapter is a comprehensive descnption 
of the technic of ventnculography by means of 
Lysholm’s skull apparatus Each of the 
authors’ standard positions are illustrated by 
photographs of the patient and the correspond- 
mg roentgenogram The structures revealed by 
each position are enumerated The concludmg 
chapter concerns the technic of exammation 
for ventnculography with iodized od, here 
also photographs of the patient m vanous posi- 
tions and the correspondmg roentgenograms are 
shown 

This concise presentation of the techmc of 
ventnculography is the most valuable and m- 
formative consideration of the subject that has 
yet appeared It is indispensable to anyone 
who IS mterested m perfomimg ventnculog- 
raphy efficiently and mterpretmg the results 
mtelhgently The text is short and concise and 
those who do not read German will find an 
English translation to be a worthwhde mvest- 
ment 


Das Ventrikulogram By Erik Lysholm, 
Dozent fur Medizm Radiologic, and Berth. 
Ebenius and Hans Sahlstedt, Assistenten 
am Rontgemnstitut, Seraphimerkranken- 
hauses, Stockholm Part III Third and 
Fourth Ventricles Supplement XXVI, 
Acta Radiologica, 124 pages Pubhshed by 


P A Norstedt & Sons, Stockholm, Sweden, 

1935 Pnce 12 Sw cr (S3 36), paper cover 

This IS the third of a senes of monographs 
concemmg ventnculography that have been 
prepared by Dr Lysholm and his associates m 
the Rdntgenmstitut of the Seraphmierkrank- 
enhauses m Stockholm Those who are for- 
timate enough to possess the first part of this 
senes of monographs will readily appreciate 
the wealth of information that is contamed m 
this volume The authors have subdivided the 
lesions affectmg the third and fourth ventncles 
mto eleven groups accordmg to their anatomi- 
cal location These are enumerated as follows 

1 Antenor part of the third ventncle and 
foramen Monro 

2 Postenor part of the third ventncle 

3 Quadngemmal area 

4 Aqueduct (stenosmg ependymitis) 

5 Pontme area 

6 Cerebello-pontme angle. 

7 Roof of the fourth ventncle and vermis 

S Cerebellar hemispheres 

9 Body of the fourth ventncle and medulla 
oblongata 

10 Fourth ventncle (mtraventncular tu- 
mors) 

11 Subarachnoid space of the postenor 
fossa (arachnoiditis) 

The ventnculographic characteristics for 
each group are enumerated and the diagnostic 
signs are illustrated by typical roentgenograms 
and tracmgs The conclusions are based on a 
large group of cases which have been studied 
with the meticulous technic for which Dr Lys- 
holm and his associates are well known 

This gmall concise monograph contains more 
practical information concemmg the ventncu- 
lographic findmgs m lesions affectmg the third 
and fourth ventncles than can be gamed by a 
review of aU the hterature concemmg the sub- 
ject Like the preceding volumes m this 
senes, the text is m German, however, it is not 
long and a translation should not be difficult 
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ABSCESS, PULMONARY 

The Treatment of Pulmonary Abscess with Alcohol 
Injection. E Magnus-Alsleben, Saldhi Dunisoy, and 
Senf Atakam Schweiz, med Wchnschr , Dec 12, 
1936, SO, 1262-1264 

Convincmg reports and excellent roentgenograms 
are presented depictmg the amazmg resolubon of typ- 
ical pulmonary abscesses by the mtiavenous mjecbon 
of alcohol (33 per cent — given every fourth day m 
amounts of 200 c c ) In six cases, five were completely 
cured chmcally and as shown anatomically on the 
roentgenograms No imtoward effects were noted 
The workmg method of the alcohol m the pulmonic 
tissue 13 difficult to comprehend from a purely antisep- 
bc standpomt, the most likely theory is the rapid 
oxidabon therem, wth producbon of acetaldehyde 
which might act much like formaldehyde on tissue 
William R. Stecher, M D 


APPARATUS 

Pilters for the Infra red and Red Spectral Region 
O Merkelbach Strahlentherapie 1936, 57, 689 
The author studied and analyzed filters available for 
the infra red and red spectrum He clas si fi es filters 
smtable for expenmental work m this region and offers 
defimte recommeadabons for their selecbon 

Ernst A Pohle, M D , Ph D 


BONE DISEASES (DIAGNOSIS) 

Osteogenesis Imperfecta (Vrohk Type) and Osteo- 
psathyrosis Idiopathica (Lobstem Type) E Glanz- 
mann. Schweiz med Wchnschr, Nov 14, 1936, 
46, 1122-1126 

Osteogenesis imperfecta (Vrohk’s micromelia) com- 
mences in fetal life, after the seventh month The 
new bom presents the following features markedly 
foreshortened long bones, which are thickened and 
plump m appearance There are generally concomi- 
tant mulbple fractures which heal readily, and many 
showmg abundant callus formabon The skull is 
enlarged, giving the impression of a smaU face Palpa- 
tion of the calvanum affords pathognomomc “gum- 
baU" impression with isolated areas of firm osseous 
tissue The fontanels and sutures are abnorraaUy 
wde The sclera are very blue in appearance due to 
transparent sclera and shinmg through of retinal 
pigment The fingers of the outsbetched arm do 
not reach the ihac crest and the bowed lower e.xtn:nu- 
bts approximate an 0-shape, which appearance u 
accentuated wnth incident cqumo-vanis deformity 
The prognosis is xerj poor most cases bemg bort 
dead Occasionally a four-jear survival occurs 
The roentgen fmdmgs arc characteristic, showmi 
diffuse cortical bone thmmng haziness of spongios; 


structure, with intensified calcium deposibon in the 
temporary zone of calcificaUon of epiphyses The ribs 
are widened and show bowed deforraibes, mfracbon, 
and healmg The eabty is not hereditary An in- 
teresting observaUon is the high thrombocyte coimt 
(500, (XX)), together with shghtly mcreased morgamc 
serum phosphorus content of the blood There is 
assumedly insufficient osteoblast formabon which 
accounts for the lack of normal ossificabon 

Osteopsathyrosis (Lobstem Type — fragilitas os- 
seium) — These cases are apparently bom normal, rela- 
tive to skeletal proporbons The leading sign is the 
great tendency to fracture, even with the slightest 
trauma The most frequent bme of presentabon of 
symptoms is from seven to 11 years of age There 
are frequently subperiosteal fractures, but ample callus 
formabon is likewise the rule. The bones are slender 
and gracile m appearance often presentmg bowing 
which occurs near the mid-diaphyseal region rather 
than at a juxta-epiphyseal site as m rachitis There 
IS mcreased radiolucency of the osseous structure 
roentgenographically, with thinned diaphyseal com- 
pact bone, and relabvely transparent epiphyses The 
temporary zone of calcificaUon is unaltered and the 
epiphyseal Ime is not widened The skull strongly 
resembles the natiform caput as observed m osteogene- 
sis imperfecta The blue sclera is shghtly different 
than the type that occurs in osteogenesis imperfecta, 
there bemg a violet hue Of importance is the findmg 
of progressive deafness, due to otosclerosis The 
hair becomes thin and bnttle, and there are deformed 
finger and toe nails There is a thrombocytosis and 
slight eosmophiha, but no hemorrhagic diathesis is 
definable There is shght lowenng of the blood phos- 
phorus content, much as m rachitis The osteoblastic 
acbvity is similarly diminished and reduced The 
prognosis is good, and after 20 years of age there is a 
defimte remission of tendency toward fracture The 
differential diagnosis between osteopsathyrosis and 
nckets 13 not difficult, as is that of scorbutus Thera- 
peubcally, thyroid and parathyroid glandular e.\tracts 
have been given, together with vitamins C and D 
The question whether these two types of Vrohk and 
Lobstem are merely forms of an identical disease is 
discussed Many features m commoa are present m 
these two entibes and the supposiboa is that m the 
case of osteogenesis imperfecta the disease is so severe 
that It IS incompatible ivith life whereas the I.obstem 
type 13 the forme Jrustre The histopathology would 
seem to engender this theory of idenbcal diseases 
wberem a dynamic dysfunebon of the osteoblasts is 
present The cardinal difference is the time of de- 
velopment osteogenesis bemg a distinctly fetal disease 
It 13 quesbonable and debatable whether or not mild 
forms of osteogenesis imperfecta later m hfe eventuate 
as osteopsathyrosis (Lobstem) The weight of opmion 
IS against this supposibon, which is further mamtamed 
bj the lack of hereditary character of osteogenesis 
imperfecta m contradistmcbon to the verj defimte 
hercditarj factor m osteopsathjTosis 

William R Stecher. \r n 
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Lonne Is There Any Practical Worth of the 
Klem Reaction in the Diagnosis of Cancer? 
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cancer, and the fostered example of the lessened in- 
adence of mahgnancy m the southern chmes is ex- 
plamable on the basis of a shorter span of life rather 
than the effect of vitamins, etc. Experimental evidence 
has also proved this, m the case of inoperable mahg- 
nancies m which this treatment was instituted, and in 
which no salubnous results were obtamed for it is im- 
possible to conduct such ngid dietary experiments 
as to make this method practical 

WnxiAii R Stecher, M D 


Radiotherapeiisis of Malignancy m Combination 
with a New Orgamc lodme Compound K Kottniann 
Schweiz med Wchnschr , Nov 14, 1936, 46, 1145- 
1148 

A synergistic attempt of combmed radiotherapy 
and a substance administered m the endeavor to m- 
crease the radiosensitivity of mahgnant celts is prof- 
fered The preparation employed is lod naphthol di- 
sulfo acetate The matenal is administered orally 
and intravenously A case history is cited, m which 
hilar lymphogranuloma presented complete resolution 
with no evidence of recurrence over a penod of one 
and one-half years However, no biopsy or other m- 
disputable proof was obtamed, and mcidentally, such 
remissions occasionally occur with roentgen therapy 
alone Experimental work conducted upon mouse 
carcmoma and chondroma showed favorable results 
with combmed therapy A case of carcmoma sohdum, 
involvmg the mediastmum, showed complete disap- 
pearance of compression signs and symptoms Or- 
dmanly this type of mahgnancy is very resistant to 
radiotherapy The author stresses the fact that 
further observations upon a large group of cases must 
be made before the method can be properly evaluated 
WnxiAii R Stecher, M D 


DOSAGE 

Measurements on Soft Roentgen Rays (Chaoul 
Techmc) W V Mayncord Strahlentherapie, 1936, 
56,660 

The author presents the results of his thorough in 
vcsUgation of roentgen ra\s produced at 60 kv , to be 
used at a distance of from 3 to 5 cm The findmgs are 
demonstrated in 11 graphs 4 new type of dosimeter, 
used for these measurements, is desenbed Spectro- 
graphic and absorption studies showed that the radia- 
tion had an axcrage wave length of 0 32 A The out- 
put corresponded to about 25 r per minute per raa of 
tube current Data arc also gixen regarding back- 
scatter depth dose percentage and distnbution of ra- 
diant energy in water 

Er-xst A Pom B M D Ph D 


Problems of Radiation Therapy with Ultra high Po- 
tentials T Lcucutia Strahlentherapie 1930, S6, 633 
This is a bncf discussion of sonic of the physical, 
biological and clinical problems m x ray therapy with 


potentials over 200 kilovolts While it is too early at 
this tune to predict the future development of this su- 
per-high voltage techmc, the author is convmced that 
an increase of the potential to from 400 to 600 kv or 
above will give better chmeal results m certam cases 
(See also Am Jour Roentgenol and Rad Ther , 1934, 
31,628, also 1935 34, 664) 

Ernst A Pohle, M D , Ph D 


ENDARTERITIS OBLITERANS 

Roentgen Therapy of Endarteritis Obhterans P 
Cottenot Strahlentherapie, 1936, 56, 569 
The author saw good results m the treatment of en- 
dartentis obliterans with roentgen rays Exposure of 
the peripheral lesion as well as of the respective spmal 
ganglion seems to be effective. In both instances 200 
r were given three times per week up to a total of from 
1,000 to 1,200 r (130-140 kv , 5-8 ram Al) 

Ernst A Pohle, M D , Ph D 


THE EYE 

X radiation of the Blmd Glaucomatous Eye W 
Kreibig Wien Uin Wchnschr , July 3, 1936, pp 
843-845 (Repnnted by permission from the Bntish 
Med Jour , Oct 10, 1936, p 59 of Epitome of Current 
Medical Literature ) 

The author favors, m all cases of pamful eye with 
absolute glaucoma (of whatever causation), a tnal of 
treatment by x radiation — three small doses of 50 r 
every third day, with repetition, if necessary, at several 
mtervals of one to two weeks In a mmonty there 
IS no response, and enucleation must be done As a 
rule, however, there is disappearance of pam, which 
must be due to action on the sensory ocular nerves, for 
usually no reduction of tension follows Imtative 
signs are not produced by this fractional therapy 

THE FOOT 

Genesis of Epithehoma by Kukirol A W Busse 
Munchen med Wchnschr , July 31, 1936 31, 1269 

A case of stiuamous-ceU epithehoma of the dorsum 
of the toe is presented as a resultant from chrome ir- 
ritation of medicament applied for rehef of clavus 
WH.LtAst R Stecher, M D 


Total Dislocation of the Astragalus Joseph I Mit- 
chell Jour Bone and Joint Surg , January, 1936 18 
212-214 ’ 

The author reports a case of lateral and anterior dis- 
location of the astragalus The dislocation was re- 
duced under spmal anesthesia by closed manipulation 
It was believed that the injury occurred when the pa- 
tient’s shoe heel caught on a step as she slipped on the 
ice thus causing her to fall down four steps 

J N ANfi, M D 
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BREAST CANCER 

Pnmary Mammary Carcmoma m the AxUla Her- 
marm Mattj Schweiz med Wchnschr , Nov 21, 
1936, 47, 1169 

Ectopic mammary tissue or glands can occur any- 
where along the "mdk ndge,” which extends from the 
axilla to the mgmnal region, also, rarely m arm, 
shoulder, or back A mpple may or may not be 
present, and tumefaction occurs synchronously with a 
normal physiologic process of other breasts There 
IS a much greater tendency for malignant change m 
ectopic mammary glands, and its early diagnosis is 
made difScult, mainly, by absence of pam, absence of 
indications of the possibihty of mammary carcmoma, 
and suggestive findings of tuberculous lymphadeno- 
pathy To further comphcate matters a therapeutic 
test of irradiation is not diagnostic, as some degree 
of regression is noted m both instances It is em- 
phasized that coincident mastectomy of the adjoimng 
seemmgly normal breast is advisable, for rapid direct 
extension of the malignant process is the rule and 
occurs early It is not unusual for the process to re- 
mam latent for several years, with sudden activation 
and rapid spread to the lymphatic tissue, particularly 
about the vessels m the axilla 

WiLLiAii R Stecher, M D 


BURSITIS 

Treatment of Subacromial Bursitis by Roentgen 
Irradiation Isidore Lattman Am Jour Roentgenol 
and Rad Ther , July 1930, 36, 55-60 
Twenty cases of subacromial bursitis are presented 
in which roentgen therapy has been employed The 
results justify the belief that roentgen therapy wiU 
reheve pam and restore function more rapidly than 
other methods of treatment Many others were treated 
with equally good results, but were not followed from 
one to five years as were those reported 

One treatment of 350 r to the anterior or posterior 
shoulder with 200 lev , 0^6 Cu, 60 cm distance and 
field 15 X 15 cm suffices although at times two treat- 
ments are required The factors 140 lev , 5 ma , A1 mm 
5 15X15 cm field 16 cm distance 20 mm , have also 
been employed Durmg the first 24 hours the symp- 
toms may be aggravated, but withm the next 24 hours 
improvement begins 

The etiology pathology anatomy symptoms, difier- 
ential diagnosis, and treatments are reviewed 

S M Atkins M D 

CANCER (DIAGNOSIS) 

mm A., .1 


In a survey of 69 cases, the test was correct in only 
/2 6 per cent, and the author concludes that to-day 
one must consider the chmeal methods of eiaminatum 
far more important and rehable than serum diagnosis. 
He makes a plea for honest and sincere evaluation of 
any sero-diagnostic tests for malignancy, for only m 
this way will there be dispelled prejudice such as might 
accrue from unwarranted, over enthusiastic piam,. 
which have been presented m the hterature. 

WnxiAJi R Stecher, M D 


Etiologic Factors of Bronchial Carcmoma. R. 
Fleckseder Munchen med Wchnschr , Sept 25, 
1936, p 1585 

A careful review of 63 cases of bronchial carcmoma 
has lead the author to the followmg deductions In 
all cases there is a history of pnor puhnomc and par 
ticularly bronchial damage or infection, and of the 
many cited causes pulmonary tuberculosis and m 
volvement of the hilar and peribronchial lymph nodes 
causmg bronchial pressure are mentioned as of greatest 
importance Other factors, particularly atherosclcr 
osis syphihs, and chrome lead poisomng, assoaated 
iTith hypertension, are mentioned as causes In 
females there is an additional endoenne factor which 
manifests itself m the climacteric, however the rela 
tively few females presenUng bronchial carcinoma 
lends weight to the argument that this disturbance 
acts mdirectly m the form of vascular changes There 
was a starthng percentage of cases showmg habits of 
excessive smolang, particularly of cigarettes which 
could act dually m causmg duect epithelial imtauon 
and secondary vascular damage resultant from mcotine. 
The author concurs m the current concept of the 
actual mcrease m bronchial carcmoma 
The ratio of mvolvement of sexes was 6 75 to 1 m 
favor of males, and the greatest percentage occurred 
from 50 to 70 m the male, and from 46 to 65 m the 
female The occupation of the patient is important 
and the high mcidence noted m pamters is attnbu 
table to chrome lead poisomng and vascular damage 
rather than bronchial irritation. A umque explana 
tion for the mcreased percentage m waiters is their 
possible contmuous exposure to tobacco smoke. 
Curiously m discussmg the etiology m persons of 
healthy outdoor occupations, the possibihty of fre- 
quent colds or pulmonary affections m this type of 
work 13 considered as predisposmg The site of m- 
volvemeut showed upper lobe ongm two and one- 
half times as often as lower lobe and defimtely a pre- 
dilection for the right side 

WnxiAM R Stecher, M D 

CANCER (THERAPY) 

Vitamins m Cancer Therapy T Gordonoff and 
F Ludwig Schweiz med Wchnschr Nov 14 1936 
46, 1129 1130 

'Thf^rf^ iQ Tin foundation for the thought that vita- 
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(Terminal Ileitis) M Fnedl-Meyer Schweiz med 
Wchnschr , May 23, 1936, 66, 50S-512 

A cursory review of the hterature upon this subject 
13 excellently presented. The lesion mvolves the ileo- 
cecal valve and usually 10 to 30 cm of the contiguous 
distal ileum, but rarely is there extension mto the cecum 
proper Pathologically, the condition is a chrome 
enteritis with phlegmonous extension and marked 
prohferative reaction of the bowel walls, causmg marked 
thickenmg and ensumg stenosis comparable to a rigid 
rubber hose ChmeaHy this is manifest m symptoms 
of partial mtestmal obstruction, as a rather late findmg 
with palpable tumor formation The early stages of 
inflammation are evidenced as rather strong simulation 
of an entero-cohtis, with foul smelling stools with pus, 
blood, and mucous membrane casts, or subacute 
appendicitis Perforation of the mvolved wall leads to 
fistulEB between bowel and cecum or sigmoid colon, 
or a walled off abscess, with late abdommal penetration 
and resultmg fecal fistula. It should be borne in nund 
that anemia and mordmate loss of weight are cardmal 
features and may suggest tuberculosis or mahgnancy 
Roentgenologically, the diagnosis is not difiScult if 
borne m mmd, for a barium meal shows delayed ileal 
transit with narrowmg of the temunal ileum as manifest 
by the pathognomomc cord or nbbon sign ” If 
partial small mtestmal obstruction exists, dilated 
small mtestmal loops are readily noted The cecum 
presents a fiUmg defect due to the enormously thickened 
Bauhm valve Opaque enema examination confirms 
cecal defect and absence of further colomc mvolvement 
plus ileo-cecal mcompetency, which phenomenon is 
exceedmgly valuable m outlmmg a stenosed terminal 
ileum Both mtemal and external fistuls can be 
shoivn if present 

A differential diagnosis must be made of lympho 
pathia venereum (Frei test), tuberculosis, actmomy- 
cosis (cutaneous reaction) caremoma, and bacillary 
or amebic dysentery As to etiology m over half the 
cases reported there had been a prior appendectomy, 
and rarely was there an active appendicitis present 
There is the possibihty of chrome lymphangitis of the 
regional mesentery causmg elephantiasis of the mvolved 
gut, with superimposed secondary infection The 
fact that there is such a marked anemia and anacidity 
suggests that these are primary factors with production 
of an enterogenous infection due to low resistance. 
Enterococci have been noted m stool but their signifi- 
cance IS unknown In no cases was there evidence of 
lymphopathia venereum 

Treatment consists of resection of the affected part 
if the patient is in physical condition to undergo an 
operation and secondary entcrocolomc anastomosis. 

■WiLLJAJi R Stecher, M D 


The Roentgen ExammaUon as an Aid for IndicaUon 
for Pylorotoiny in Infants G Paschlau Munchen. 
nicd Wchnschr Dec 4, 1930 49, 2007, 2008 

In 1030 a review of the literature from ’lS42 disclosed 
the astounding fact that there was an 18 per cent 



mortality m the treatment of pylorospasm m infants 
In regard to the results of the Weber-Ramstedt opera- 
tion for pylonc stenosis, the death rate was 25 per cent 
However, this rather poor shoivmg was not enUrely 
resultant of the operation per se, but mainly due to the 
malnutntioned infant, who had been allowed to undergo 
marked wastmg before operative mtervention was m- 
sbtuted It follows that betterment of statistics can 
be accomplished only by earher surgical mtervention 
m cases m which it is mdicated, to be done only when a 
d efini te diagnosis is made Unfortunately, the cur- 
rent practice appears to be relegation of cases to 
the surgeon only when marked and irremediable 
symptoms are present, viz , marked vomitmg mor- 
dmate weight loss, etc It is the practice of some 
physicians to procrastinate a defimte mterval of tune 
three days to two weeks, before seeking surgical help 
This study was made to promulgate such certain defimte 
mdications for pylorotomy as could be accomplished 
by X ray examination 

The accepted criterion for surgical mtervention to 
date has been the presence of marked three hour 
gastric retention The author presents his own con- 
clusions based upon experimental and clmical data. 
The roentgenologic techmc of examination bnefly is 
as follows stomach is emptied m mommg, two tea- 
spoonfuls of barium is given, and mfant is immediately 
roentgenoscoped to determme tonus, peristalsis, and 
emptymg mechanism of stomach At four and eight 
hours, respectively, control roentgenograms are ob- 
tamed 

The author’s deductions follow 1 If there is four- 
and eight-hour complete retention m the stomach, an 
immediate operation is mandatory 2 If at four 
hours there is less than one-fourth of the mitial meal 
retamed, or at eight hours less than one-half, an im- 
mediate operation is mdicated 3 If the gastric 
emptymg function is good m the first four hours (more 
than one-fourth of contrast medium m mtestmes) and 
m the second four hours defimte delay or absence of 
further emptymg of stomach, then gastric atony is to 
be anticipated, which is a serious comphcation of 
pylorospasm, and the best procedure is immediate 
operaUve mtervenUon 4 If there is ejection of more 
than one-fourth of the contrast meal m the first four 
hours and one-half by eight hours, then there is a 
good prognosis for conservative medical management 
If there be any doubt as to the degree of gastric re- 
tention, It IS advised that operation be instituted 
By following the above criteria the mortahty m the 
author’s senes ivas reduced from 2 to 3 5 per cent 
6 In the case of Group 4, if with conservative handhng 
the goal has not been reached m from 10 to 14 days, 
then operaUon is advised If there be concurrent 
cardiospasm that m itself is no contra mdication for 
pylorotomy, for this phenomenon has been observed 
to disappear immediately after pylorotomy Also, 
gastnc atony with concomitant gastntis is no contra- 
mdication to surgery 

It IS understood that certam clmical types of far 
advanced toxic constitution are extremely bad risks 
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March Foot Joseph F Elward Am Jour Roent- 
genol and Rad Ther , August, 1036, 36, 188-193 
The author reviews the literature on the subject and 
also the various theories of causation and reports two 
addiUonal cases, one which he classifies as of the acute 
type and designates "pied forc6,” and the other of the 
chronic type properly called "pied surcharge " Differ- 
ential diagnosis from sarcoma, Kohler’s disease, and 
other pathologic and traumatic conditions is discussed 

J E Habde M D 


FOREIGN BODIES 

Broken Needle m Pencardial Sac of a One and One- 
half year-old Child Hansen and Grunmger Mun- 
chen med Wchnschr , Sept 11, 1936, 37, 1513, 
Ifild. 

A case is discussed which presented symptoms of 
mediastmal pressure, with generalized edema, dyspnea, 
asates, hepatic and splcmc enlargement and marked 
albummuna, due to a hemorrhagic exudative pencar- 
ditis, secondary to puncture b) a broken needle This 
was only suspicioned after roentgenographic examina- 
tion The site of entry was undetermmed, but theo- 
retically It was considered to be trans-dermal rather 
than per oral The needle was successfully removed 
under rocntgenoscopic control 

William R Stecher, M D 


found m about 60 per cent of recorded cases Early 
diagnosis is impossible As a rule, the condition is 
discovered only at operation. Kirklin has reported 
20 cases m which the tumor was discovered by radio- 
graphic e xamin ation, m four of which the diagnosis was 
confirmed by operation The prognosis is always 
unfavorable The duration of the disease vanes from 
a year to a few months Death usually occurs withm 
SIX months of the appearance of jaundice Treatment 
consists m removal of the gall bladder and the adjacent 
glands The operation is attended with a heavy mor 
tahty (50 per cent), and there is httle chance of a 
final recovery, death usutilly taking place withm from 
one to five years 

Cholecystography E L Jenlonsoiu Jour Am 
Med Assn , Sept. 5, 1936 107, 755-757 

Cholecystographic e.xaminations were made on 95 
mdividual patients Of these 70 showed normal vis 
ualization AU the 95 patients had symptoms thought 
to be due to gall bladder disease. Three patients faded 
to retain the dye for fifteen mmutes and the lack of 
fill in g was not considered sufficient evidence to war 
rant a diagnosis of non function These pabents re- 
fused further examination AU patients with non 
fiUmg gaU bladders were e.\ammed agam after a penod 
of one month 

Fifty were to be placed on a normal diet as controls 
and 60 on a gaU bladder diet, nch m fats, with the addi 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 


Pnmary Caremoma of the GaU Bladder E Sav- 
arese Arch Ital di Chir , May, 1938, 43, 297-313 
(Reprmted by permission from British Med Jour , 
Sept 12, 1930, p 40 of Epitome of Current Medical 
Literature ) 

The author, who records lUustrative cases m women 
aged from 32 to 60, mamtains that primary caremoma 
of the gaU bladder is not so rare as is generaUy supposed 
The condition is more frequent m women than m men 
m the proportion of 6 to 1 The average age at which 
it occurs is from 67 to 60, but cases have been recorded 
m young adults and even m childhood AU writers are 
agreed as to a close connection between a chronic m- 
flammatory process and caremoma of the gaU bladder 
the madence of cholehthiasis ranging from 73 to 06 per 


cent m their cases MacroscopicaUy the tumor may 
assume a viUous, an mfiltratmg, or a gelatinous form 
Although It may be found m every part of the gall 
bladder, the site of election is the fundus The tumor 
may mvade the colon, stomach, duodenum or hver 
HistologicaUy primary caremoma of the gaU bladder 
may be a cyhndncal epithelioma or a diffuse caremoma 
The onset is insidious Three stages may be distm 
guished, the first being characterized by pam and dys- 
pepsia the second by the appearance of the tumor 
and mechanical disturbances due to pressure caused 
bv It and the third by diffusion of the newgrowth. 
Jaundice is not a constant or early symptom but is 


tion of dehydrocholic acid three and three*quarteis 
grams (0 25 gm ) three times a day with meals, when 
100 non-fiUmg gall bladders were obtamed 
A patient with fairly typical gall bladder syndrome 
foUowmg one negative gall bladder response does not 
conclude the necessity for immediate operative inter 
vention, as the patient will frequently show a normal 
cholecystographic response at a later examination 
The climcal course of many of these patients paral 
leled quite accurately the cholecystographic response, 
that IS taking a patient ^vlth symptoms attributed to 
gall bladder disease, followed by a negative cholecysto- 
graphic response, there was usually a marked improve 
ment of the symptoms follOTvmg medical management 
mcludmg dehydrocholic acid Likewise the cholecysto- 
graphic response at thi.q time was either improved or 
normal These same patients who frequently showed 
an exacerbation of symptoms and were immediately 
subjected to cholecystographic examination usually 
showed a poorly fimctionmg or a non functioning gall 
bladder A few patients showed no improvement after 
a rather prolonged medical regimen and likewise showed 
no improvement m the radiographic gall bladder ap 
pearance 

Charles G Sutherland M B (Tor ) 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Casuistic Contnbution Regarding Tumor like Ulcera- 
tive Stenosing Inflammation of the Distal Ileum 
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(Terminal Ileitis) IVI Fnedl-Meyer Schweiz med 
■Wchnschr , May 23, 1936, 66, 508-512 
A cursory review of the literature upon this subject 
13 excellently presented The lesion involves the ileo- 
cecal valve and usually 10 to 30 cm of the contiguous 
distal ileum, but rarely is there extension into the cecum 
proper Pathologically, the condition is a chrome 
ententis with phlegmonous extension and marked 
proUferative reaction of the bowel walls, causmg marked 
thickemng and ensuing stenosis, comparable to a ngid 
rubber base Chmcally this is manifest in symptoms 
of partial mtestinal obstruction, as a rather late finding 
with palpable tumor formation The early stages of 
inflammation are evidenced as rather strong simulation 
of an entero-cohtis, with foul smelling stools ivith pus, 
blood, and mucous membrane casts, or subacute 
appendicitis Perforation of the mvolved wall leads to 
fistulae between bowel and cecum or sigmoid colon, 
or a walled-off abscess, with late abdommal penetration 
and resultmg fecal fistula. It should be borne m mmd 
that anemia and mordmate loss of weight are cardmal 
features and may suggest tuberculosis or malignancy 
RoentgenologicaUy, the diagnosis is not difificult if 
borne m mind for a banum meal shows delayed deal 
transit with narrowmg of the termmal deum as manifest 
by the pathognomomc ' cord or ribbon sign ” If 
partial small intestmal obstruction exists, ddated 
small mtestmal loops are readdy noted The cecum 
presents a fillmg defect due to the enormously thickened 
Bauhm valve. Opaque enema exammation confirms 
cecal defect and absence of further colonic involvement 
plus deo-cecal mcompetency, which phenomenon is 
exceedmgly valuable m outlimng a stenosed termmal 
deum Both mtemal and external fistul® can be 
shown, if present 

A differential diagnosis must be made of lympho- 
pathia venereum (Frei test) , tuberculosis, actmoray- 
cosis (cutaneous reaction), caremoma, and bacillary 
or amebic dysentery As to etiology, in over half the 
Cases reported there had been a prior appendectomy, 
and rarely was there an active appendicitis present 
There is the possibdity of chronic lymphangitis of the 
regional mesentery causmg elephantiasis of the involved 
^t, with superimposed secondary infection The 
act that there is such a marked anemia and anacidity 
suggests that these are primary factors with production 
u an enterogenous infection due to low resistance 
Euicrococci have been noted m stool but their siguifi- 
'^ce IS Unknown In no cases was there evidence of 
‘imphopathia venereum 

Treatment consists of resection of the affected part 
‘ ‘ c patient is m physical condition to undergo an 
Pcration, and secondary eaterocolonic anastomosis 
WiLUAM R Stecuek M D 


Examination as an Aid for Indie 
W Pjlorotomy m Infants G Paschlau Mfim 

T. lom 2007. 2008 

>hc astounding fact that there was an 18 per 


mortahty m the treatment of pjlorospasm m infants 
In regard to the results of the Weber-Ramstedt opera- 
tion for pyloric stenosis, the death rate was 25 per cent 
However, this rather poor showmg was not entuely 
resultant of the operation per se, but mainly due to the 
malnutntioned infant, who had been allowed to undergo 
marked wastmg before operative intervention was m- 
stituted It follows that betterment of statistics can 
be accomplished only by earher surgical mtervention 
m cases m which it is mdicated, to be done only when a 
defimte diagnosis is made. Unfortunately, the cur- 
rent practice appears to be relegation of cases to 
the surgeon only when marked and irremediable 
symptoms are present, vts , marked vomitmg, mor- 
dinate weight loss, etc It is the practice of some 
pbysiaans to procrastinate a defimte mterval of time, 
three days to two weeks, before seekmg surgical help 
This study was made to promulgate such certain defimte 
mdications for pylorotomy as could be accomplished 
by x-ray examination 

The accepted entenon for surgical intervention to 
date has been the presence of marked three-hour 
gastric retention The author presents his own con- 
clusions based upon experimental and cluneal data 
The roentgenologic techmc of examination bnefly is 
as follows stomach is emptied m mommg, two tea- 
spoonfuls of banum is given, and infant is immediately 
roentgenoscoped to detenmne tonus, peristalsis and 
emptymg mechamsm of stomach At four and eight 
hours, respectively, control roentgenograms are ob- 
tamed 

The author’s deductions follow 1 If there is four- 
and eight hour complete retention m the stomach, an 
immediate operation is mandatory 2 If at four 
hours there is less than one-fourth of the imtial meal 
retamed, or at eight hours less than one-half, an im- 
mediate operation is mdicated 3 If the gastnc 
emptying function is good m the first four hours (more 
than one-fourth of contrast medium m mtestmes) and 
m the second four hours defimte delay or absence of 
further emptymg of stomach, then gastnc atony is to 
be anticipated which is a senous comphcation of 
pylorospasm, and the best procedure is immediate 
operative mtervention 4 If there is ejection of more 
than one-fourth of the contrast meal m the first four 
hours and one half by eight hours, then there is a 
good prognosis for conservative medical management 
If there be any doubt as to the degree of gastnc re- 
tention, It IS advised that operation be instituted 
By following the above entena the mortahty m the 
author’s senes was reduced from 2 to 3 5 per cent 
5 In the case of Group 4, if with conservative handhng 
the goal has not been reached m from 10 to 14 days, 
then operation is advised If there be concurrent 
cardiospasm, that m itself is no contra-mdication for 
pylorotomy, for this phenomenon has been observed 
to disappear immediately after pylorotomy Also, 
gastnc atony with concomitant gastntis is no contra- 
indication to surgery 

It li understood that certain cluneal types of far 
advanced toxic constitution are extremely bad risks 
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for operation, and measures to bring the patient into 
condiUon m which there may be hope of surviving 
the ordeal of operation are to be emploi ed Succinctly 
surgery should not be considered as the lost resort but 
as an early procedure when indicated 

W ILUAit R Stecher, M D 


GASTROSCOPY 

Diagnosis of Dieases of the Stomach by Gostro 
scopic and X my Relief Studies J Schloss, A Et 
tinger, and J H Pratt Am Jour Med Sci , Feb- 
ruary, 1937, 193, 171-180 

In the light of the great strides m the development 
and use of the gastroscopic and roentgenologic methods 
for the diagnosis and treatment of gastric diseases, the 
authors were prompted to report their observations on 
100 cases m which both methods of study were em- 
ployed They bnefly review the development of the 
gastroscope and x ray methods of gastric study 

The greater efficiency of modern x ray visualization 
of the stomach is due to the appUcation of four prin- 
ciples (l)Thcuseofasmallamountof opaque medium 
m order to mamtam some degree of transparency, (2) 
the application of graded compression in order to fill 
the depressions between the prominent structures of the 
mucous membrane, (3) fluoroscopy of the patient m 
various positions demonstrating the contours of the 
stomach in different planes, (4) small films snapped in 
selected positions during fluoroscopy, euabhng the 
exammer to obtam permanent records of fleeting obser- 
vations 

‘Gastroscopy may be defined as the intravital m 
spection of the stomach mucosa by a non-operative 


the wall” and also reveal "comparatively coarsechanjes 
of the mucosa itself and of the mucosal folds” 

‘ Gastroscopy oa the other hand, may demonstiate 
even very fine changes and defects of the surface, u 
shows the folds m their natural appearance. It dem 
onstrates the color of the mucous membrane, the dis- 
tribution of blood, the filhng of the blood vessels, 
hemorrhage, and so on It may also give some impres- 
sion as to tone, peristalsis, and gastnc secretioa. 

X ray examination is superior where localized lesions, 
especially if not too small are present, whereas gen 
eralized pathologic processes and very fine superficial 
changes are more the domain of the gastroscope. 
Therefore, the two methods are m no way in compeU 
lion, but supplement each other successfully The very 
lesions which \ ray examination fails to reveal can usn 
ally be visuahzed with the gastroscope, while those 
which can scarcely be seen by gastroscopy seldom 
cause difficulties for the roentgenologist ” 

The authors review and discuss their experiences 
inlh both methods m studying 100 consecutive cases in 
ivhich both methods were used From this study they 
concluded that, For the diagnosis of gastntis, gastro- 
scopy 13 by far supenor to x ray rehef technic. Eros- 
ions and atrophy of the stomach mucosa can be diag 
nosed for all practical purposes by gastroscopy only 

Gastnc ulcers are more frequently encountered m 
gastroscopy than in x ray In cases of duodenal ulcers 
almost always accompanying changes in the stomach 
are present 

For the diagnosis of stomach tumors and of post 
operative changes x ray rehef method and gastroscopy 
supplement one another m an almost ideal way ’’ 

G E Burch, M D 


procedure ” The Wolf-Sclundler gastroscope as used 
to day, consists of a semi ngid upper portion and a 
semi-ngid lower portion, the latter portion contammg 
a system of lenses of short focal distances Its main 
advantage is that it demands less training than the use 
of the rigid type Its greatest disadvantage is its 90° 
optic which requires that it be passed blmdly through 
the esophagus, thus mcreasmg the danger from per- 
foration of the esophagus of cardia m cases in which 
an unexpected obstruction may exist X ray studies 
on esophagoscopy should precede the passage of the 
gastroscope in cases m which there is a possibility of 
such lesions 

The authors bnefly describe the method of using the 


gastroscope 

The prmaples of both methods are sixmmanzed by 
stating that "we may say that the x-ray examination is 
a study of an elaborate plasUc cast of the entire organ, 
gastroscopy gives an immediate natural picture of cir- 
cumsenbed areas of theintenor surface of the stomach 
which can be pieced together like a mosaic pattern ’ 
The roentgenologic examinations inform us about 
shape, size, contour, tone motiUty per^talsis position 
emS»g tune, and gastnc secretion of the sto^ 
reveal large and medium sized depths of 


GYNECOLOGY AND OBSTETRICS 

Osteomalacia L Frankel Schweiz med. Wchn 
schr Nov 14, 1936. 46, 1121, 1122 

The author discusses the various theones and types 
of osteomalacia, and is convinced of the endoenne 
relationship of mter-osteomalacia and ovanopnva 
(antagonists) The possibility of a plunglandular 
effect rather than primary ovarian dysfunction etiology 
IS to be considered, but nonetheless there is empincal 
proof of the improvement of osteomalacia with the 
institution of castration, either surgical or radiologic. 
However, such radical procedures are not necessary 
since the desired result can be accomplished with anb 
ovarian hormone together with dietary regime and 
vitamm V and suuhght 

WuxiAirR- S tbcheb MD 


HEART AND VASCULAR SYSTEM 

Pencardial Calcification Karl Herman Milnchen 
med Wchnschr May 20 1936,83,839-892 

This IS not a rare or difficult diagnosis and, combta- 
mg clmical and roentgenologic studies make it possible 
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in all cases. Clinically, one can summate the mam 
findmgs as long history of affection, pulse clear but 
distant, with absence of murmurs, and Wenckebach’s 
sign of highest pulse after e,xpiratory pause It usually 
occurs m mdividuals of middle age. Charactenstic of 
the condition are systohc retraction and diastolic heave 
of the anterior chest, with laggmg of the lower portion 
of the sternum on deep inspiration Of greatest 
importance is the dispanty between functional and 
morphologic signs Passive pulmonary congestion, 
with nght heart fadure, marked cervical venous con- 
gestion and pulsation, which is exceptionally marked 
in the recumbent posture are almost always present 
Hepatic enlargement and ascites are common 

Roentgenologically, the heart presents calafication 
along Its border (most often along the left side), which 
can be observed roentgenoscopically on occasion 
Heart excursions and motion on respiration are very 
limited, with cardiac apex fi.\ed, even upon change of 
body position to the lateral recumbent posture. Fre- 
quently pencardio-pleural s 3 meclu:E, causing tentmg 
of the diaphragmatic dome, are observed Diaphrag- 
matic excursions are restricted along the mesial aspect, 
with elevation of the nght cupola due to hepatic con- 
gestion In inspiration heart and cupola (cardio- 
phrenic angle) does not diverge or widen The retro- 
cardiac space IS shghtly encroached upon due to nght 
heart failure An important study is a gnd diaphragm 
roentgenogram localized to the heart which may well 
portray the calcification or add mformation relevant to 
other mtra- or extra-cardiac calcification Differential 
diagnosis must be made of valvular or coronary calafi 
cation, aortic calcification, calcified echmococcic 
cysts, bronchial cyst or other rare calcified tumors 
Kymography lends valuable aid to localization and 
extent of concretio-pencardii enablmg effective surgical 
removal 

Wii-UAM R Stecher, M D 


Thus between every 11 mm of exposed film there is 
1 mm of white unexposed film, which divides the 
kymogram mto frames This method records simulta- 
neously the movements of multiple pomts on the border 
of the heart or other structure roentgenographed 
The pomts recorded are those small areas on the heart 
border which overhe a sht m the gnd 

The size and shape of the heart are studied m the 
same manner as m the usual roentgenogram The 
trough of a wave is that particular pomt at maximum 
systole, and the peak of the wave is the same pomt at 
maximum diastole The lower leg of the wave is a 
record of the diastohc phase of the cardiac cycle, and 
the upper leg is a record of the systohc phase The 
speed and amplitude of a movement alter the contour 
of the resultmg waves, and these factors must be 
appreciated when analyzmg kymograms The time 
occurrence of movements m the different cardiac 
chambers and great vessels is determmed by tracmg 
side by side the waves m the vanous frames on a sheet of 
ruled paper Each tracmg is begun at the white Ime 
at the bottom of the frames The tune relationship of 
the movements is then established by diawmg parallel 
hnes, and all pomts on the same parallel Ime occur at 
the same instant 

Diagnostic kymographic tracmgs occur m aortic 
regurgitation, aortic stenosis, syphihtic aortitis, hyper- 
thyroidism, myxedema, constrictive adhesive peri- 
carditis, tuberculous pericarditis, pleuropencardial- 
diaphragmatic adhesions, aneurysms of the ascendmg 
aorta, cardiac infarction, "imtable" heart, and a few 
arrhythmias These tracmgs also supply mformation 
concerning the tomaty of the heart muscle that is of 
prognostic importance. The authors were unable to 
recognize any consistent changes m the kymograms of 
patients with hypertension and artenoscIeroUc heart 
disease 

Charles G Sutherlakd. M B (Tor ) 


Roentgen Kymography m Diseases of the Heart 
A Relatively New and Efficient Aid m Diagnosis 
Wendell G Scott and Sherwood Moore Jour Am 
Med Assn Dec 12, 1936 107, 1951-1954 
Roentgen kymography is a new and useful method 
recently developed for graphically recording the physio 
logic movements of an organ or structure on a smgle 
\ ray film The basic pnnciple was first conceived by 
the Polish physiologist Sabat, m 1911 and independ 
ently by Gott and Rosenthal in 1912 Stumpf of 
Munich devised the multiple-slit gnd and perfected the 
apparatus mechanically, so that by 1931 the method 
i\as practical inexpcnsixe, and of chnical value The 
essential part is the gnd, a large sheet of lead m which 
narrow lionzontal slits are cut cverj 12 mm apart 
The opening m each slit is 0 4 ram wide The patient 
stands next to the gnd and durmgaconUnuous exposure 
of one and one fourth second, the cassette slowly 
moves down behind the lexed gnd a distance of shghtly 
less than the space between two shts— actually 11 mni 


THE HIP JOINT 

Early Treatment of Congenital Dislocation of the 
Hip Joint Gerhard Haberler Munchen med 
Wchnschr , June 12, 1936 83, 967, 968 
The difficulty m treatmg this entity lies mamly m 
the difficulty of an early diagnosis which can be accom- 
plished only by roentgenography The predisposmg 
cause of this condition is shaUow acetabular cavity and 
poor shelvmg effect, the actual liwation occurrmg 
later m life The author stresses the fact of our 
meager knowledge of the normal development of the 
hip jomt, which IS mandatory m decidmg whether or 
not a suspicious case is luxated To date, many 
mistakM have been made bychnician and radiologist, 
f lu.xation estimate, for an 

proved luxation may remam outside the acetabular 
^ or. when actually good reduction has been 
accompluhed the distortion on the roentgenogS^ 
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with the femur m abduction, may simulate contmuance 
of the luxation Diagnostic cntena for early diagnosis 
are enumerated (1) roentgenographic demonstration 
of shallow acetabular cavity, with poor shelvmg, and 
cephahc and laterad displacement of femoral head, 
(2) when femoral head can be felt to be replaced clmi- 
cally , (3) if, m attemptmg to replace luxation, shorten- 
mg of adductors occurs, with associated marLcd 
resistance. 

The author concludes that the earlier the treatment, 
the better the end results, and the sunpler the method 
of treatmg, varymg from mere abduction with straddle 
pillows, or sphnts to plaster cast 

WiLLiAii R Stecher, M D 


HODGKIN’S DISEASE 

Roentgen Treatment of the Scxalled Mahgnant 
Lymphomas F W O’Bnen Jour Am Med Assn , 
Dec. 19, 1936, 107, 2022-2025 
The disease entities discussed are described by their 
common designations — Hodgkin’s disease, chrome 
lymphatic leukemia, and chrome myelogenous leukemia 
Vanous attempts to classify them on a basis of stem 
cell or morphologic grounds and the merits of the 
controversy as to whether one or the other is an infec- 
tious process need not detam one For all essential 
purposes, they mvolve radiosensitive tissues and 
behave like neoplastic processes, temunatmg almost 
invariably m death 


life m a very short penod of time With regular 
observation and treatment when necessary, there is 
on the average a three-to-one hope of hvmg from two 
to five years and a one-to-three hope of hvmg from 
five to twelve years, or longer 

W A SODEITAN, if D 


INFLAMAIATORY DISEASES 

Further Studies Regarding the Heating of Pelvic 
Organs with Short Wave Therapy W Rech and 
W Raab Strahlentherapie, 1636, 57, 623 
The authors used wave lengths of 6 and 12 meters m 
the treatment of pelvic inflamm atory disease. The 
smgle application lasted 20 minutes, Schhephakes 
condenser electrodes were apphed laterally In this 
manner the temperature mcrease m the small pelvis 
ranged from 0 3 to 0 7 degree centigrade. The 
therapeutic results are explamed on the basis of an 
mcreased cuculation and also an mcrease m the me 
tabohsm of the treated tissue. The selective effect of 
short waves on the cells and the tissue is also considered 
probable. 

Ernst A Pohlb M D , Ph D 


THE LARYNX 


Roentgen therapy was used locally m fractional 
doses m the treatment of 45 cases of Hodgkm’s disease, 
12 cases of lymphatic leukemia and 29 cases of myelo- 
genous leukemia over a ten year penod with sympto- 
matic rehef Some patients enjoyed relatively good 
health over long penods of tune, but there was no con- 
vmemg evidence of prolongation of life by irradiation 
Charles G Sutherland, M B (Tor ) 


Hodgkm’s Disease and Deep X ray Therapy W 
L Watt Bntish Med Jour , Oct 10, 1936, pp 
712, 713 

Watt states that ordmary x-rays act well ra Hodg- 


Radical X ray Treatment of Mahgnancym the Larynx 
and Pharynx J H Douglas Webster Bntish Jour 
Radiol , December, 1936, 9, 799-804 
The author discusses the necessary steps m the treat- 
ment of mahgnancy of the larynx and pharynx by the 
Coutard method of roentgen therapy The first 
essential is a complete rlmipnl diagnosis, mcludmg site, 
ongm of lesion, and probable extent of mvasion To 
accomplish this and to obtam the best results through 
out the course of treatment, the co-operation of a 
laryngologist is essential The second step consists of 
X ray exammation of the region of the lesion to show the 
followmg condition of the cartilages, the soft tissues, 
the upper esophagus and the cervical vertebrse. The 


km’s disease as long as the glands are localized and 


superficial Cases so treated respond afterwards to 
deep radiations just as well as untreated cases Deep 
therapy is recommended because the response to treat- 
ment IS much quicker and by varymg the voltage and 


filterage to smt the glands to be treated, one can m a 
short time treat masses of glands no matter where 
situated The first uradiation should usually cover all 
affected areas and may be spread over a period from a 
week to a month as necessary Any recrudescence 
should be treated at the earliest possible moment. 
While deep therapy cannot be considered a cure of the 
disease yet it unquestionably prolongs life and often 
restores the paUent to a more or less normal acUve 


chest shoiUd also be studied on the roentgenogram as m 
some cases early metastases to the lungs may be 
noted The third procedure should consist of histo- 
logical exammation and grading according to Broders 
or some scale Biopsies may be made during 

the course of treatment rather than before therapy 
The relative value of the radium gram unit and x ray 
therapy in the treatment of these cases is still imdeter 
mmed While there are defimte indications for each 
form of therapy the irradiated area and the depth, 
dose will be greater with deep x ray therapy than with 
the one-gram radium unit 

In employing roentgen therapy each case is 
thoroughly planned at the beginning of the treatment 
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This plan should include the fields to be treated, the 
daily dose, and the intensity in r per minute. However, 
in each case the daily dose and the total dose are 
controlled individually by the general condition and 
the local reaction 

The author reports two cases of mahgnancy treated 
by means of the Coutard method m which temporary 
success has been obtamed Beside these two cases, 
his senes mcludes 23 cases of cancer of the larynx and 
pharynx which have been treated by Coutard’s method 
In 10 of the 25 cases, general or local improvement for 
varymg penods has been noted 

The foUowmg suggesbons are made by the author 
(1) Pr elimin ary gastrostomy m order to rest the affected 
region as much as possible, (2) irradiation of other 
fields to mclude the upper thorax 

J N Attff, MD 


Further Expenences with the Desensibzabon of 
Mucous Membrane durmg Protracted Fracbonal 
Roentgen Therapy R Glauner Strahlentherapie, 
1936, 57, 670 

In nine cases of carcmoma of the hypopharynx and 
larynx undergomg roentgen therapy accordmg to the 
Coutard method the author sprayed adrena lin on 
the mucous membrane of one side As shown m a 
previous communicabon, this reduced the reacbon of 
the mucous membrane to a mmimum In this new 
senes, three pabents showed no reacbon at all on the 
sprayed side, three almost none while two did not 
finis h the senes of beabnents One pabent showed no 
effect of the adrenalm This failure is e.xplamed by the 
fact that the pabent ivas suffenng from infecbon of the 
mouth and the author uses this case as an example to 
emphasize the necessity of thorough oral hygiene 
before startmg protracted fracbonal therapy 

Ernst A Pohle, M D , Ph D 


THE LUNGS 

Tomography and its Value in Limg Diagnosis. 
Kurt Gremeder Munchen med Wchnschr , May 29, 
1936 83, S92-S95 

Tomography has accomplished the hitherto impos- 
sible by visualizing roentgenographically separate body 
layers at any chosen depth of the body, by blurring out 
other confusing supenmposed shadows The prmaple 
of tomography is essentially a double pendulum arrange- 
mcut, with tube attached above and film holder below, 
whicli revolves about a horizontal xxis so that each 
desenbes opposite arc directions having a central 
angle of 45 degrees The depth of body layer desired 
IS accomplished by adjustmg the tomograph to this 
ley el The bronchi and great vessels are ivell delineated 
at a desired ley el yyhile foci and cayrbes m the lung 
proper yyhich are not detectable upon an ordmary 
roentgenogram arc easily shown In the tomogram 
of the lung disturbing oycrlyang ribs and other densities 
ore eliminated In pulmonary tuberculosis one can 


readily distmguish productive, exudabve, and fibrous 
foci Of great importance is the determmation by this 
method of the size shape character, and relabon of 
cavities to the bronchi Atelectabc lung regions 
present charactensbc flat regular shadows not observed 
by the ordmary techmc, parbcularly if located m 
marginal regions, for, on account of the thinness of the 
corbeal lung-field, an effect of over-exposure causes 
loss of defimtion m outhne. 

A most important use of this method is the detection 
of cayobes entirely obscured by thick cirrhobc bssue m 
chronic fibro-ulcerabve tuberculosis Tumorous 
infil tration and abscess formation can be differenbated 
Bronchiectasis is yvell shoyvn ynthout the aid of a con- 
trast material such as lipiodol Foreign body localiza- 
bon can be readily performed yvith this method and 
one can determme qmckly yvhether a body is extra- or 
mtra-thoracic 

The arbcle is excellently illustrated, and the appara- 
tus IS shown, yvhich should convmce even the most 
skepbeal of its -value The great progress made m 
this field offers much m anticipabon of further refine- 
ments m techmc and ultimate diagnosis 

William R Stecher, M D 


X-ray Therapy m Carcmoma of the Lung J 
Stmthers Fulton Bntish Med Jour , Oct 3, 1936, 
pp 671-673 

Fulton divides patients presentmg themselves for 
X ray therapy m carcmoma of the lung mto three 
groups One group mcludes those pabents with disease 
so advanced that simpler and more effective paUiabon 
may be obtamed by morphme. In the second group 
one finds those pabents yvith loss of weight mdicabve of 
metastases or m whom the extent of the lesion is such 
as to preclude any hope of successful radical treatment 
Here palhative irradiation is justified This is most 
readily accomplished by a short course of treatment 
Dosage should be earned up to the level of a mild 
erythema at which level qmte effective palhabon may 
be obtamed Fmally, the third group mcludes those 
cases m which radical treatment would appear to be 
justified Here debihty m the patient is absent and 
the lesion is of such limited extent that on assessment it 
will be possible to mclude it entirely withm the irradia- 
tion zone 

W A SODEMAN, M D 


The Pseudo-syphditic Subacute Hilar Broncho- 
pneumombs of the Undernourished Child G Fancom 
Schyyeiz med Wchnschr Aug 29, 1936, 35, 821-S26 
A senes of cases presentmg confusmg roentgenologic, 
clmical, and sero-diagnostic facts is analyzed, m yvhich 
(1) rocntgenologically, rather typical prommence of 
the hilar lymph nodes, with prommence of the basal 
trunk shadoyys, was compatible with bronchopneu- 
momtis, (2) climcally, an undemounshed child was 
obs^cd mtcrmittantly febnie, and suspected of 
childhood tuberculosis, (3) serologically, all cases 
presented sbongly positive Wassermann reacbons 
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and negative tests for tuberculosis When the pa- 
tients recovered ivithout treatment, the Wassennann 
reacuons became negative No family history of 
syphilis was found m any of the cases This entity 
must henceforth, be hept m mmd, and anti specific 
treatment not administered m erroneously considered 
cases of syphilis The author then considers the in- 
cidence of the presence of a positive Wassermann re- 
action and lung affections, and m revienmg the htera 
ture finds it to be a rare combination, nonetheless, 
other diseases aside from syphilis may give a positive 
serologic reaction, and the author ivishes to add this 
syndrome nhich is definitely non tuberculous or 
syphilitic, as a sunulant 

William R Stecubr, AI D 


Athlete’s Lung Tiemann Munchen med Wch 
nschr , Sept, 11, 1936, 37, 1517-1520 
Histologic proof IS presented demonstratmg that 
the lungs m athletes gradually become larger, as do 
other viscera showmg compensatory changes The 
size and weight of the lungs mcrease ivith the degree of 
taxation on the organ, but of greatest importance is 
the increase m number of alveoh 

William R Stecher, A1 D 


PHYSIOTHERAPY 

Theoretical Pnnaples of Short Wave Therapy 
F Dessauer Strahlentherapie, 1936, 57, 5S2 
The author desenbes bnefly the biophy sical difference 
betu cen the action of electneal currents passmg through 
the human body as contrasted inth short waves below 
30 meters The possibihties of a specific effect of this 
wave length range is considered, based on physical 
laiis The application of the author’s etiology theory 
used m the eiplanatiou of the effect of x-rays and 
radium on cells may also be used m eiplammg some of 
the phenomena observed m short wave therapy 

Ernst A Pohlb, M D Ph D 


Short Wave Therapy m Internal iledicme. E 
Schhephahe Strahlentherapie, 1936 57, 553 
The Present Status of Short Wave Therapy J 
Kowarschik Strahlentherapie, 1936 57, 593 

The Present Status of Short Wave Therapy C 
Urbach Strahlentherapie 1936 57, 600 

Schhephake the well knoivn pioneer m the field of 
short wave therapy, presents a cntica] analysis of its 
present status While the article docs not lend itself 
to abstractmg, it is recommended for study m the 
ongmal to all mterested m this therapeutic agent 

In a very condensed paper Kowarschik discusses the 
mdications and contra mdications for the use of short 
electric waves m medicine He emphasizes their 

■selecuve” action .e the property of heatmg ce^ 

tissues greaUy others hardly and mdependent of the 
ohm’s resistance 


Urbach names the diseases m which ultra short 
electnc waves have proved of value. He has seen 
good results m furuncles and carbuncles smusitis, 
empyema of the pleura, lung abscess, pneumonia, 
periostitis, various types of arthntis, and many others. 
The apparatus used m his dime is bnefly described. 

Ernst A Pohlb, AI D , Ph D 


Fundamental Pnnaples and Therapeutic Results of 
Therapy with ‘Athenmc” Short Waves P Liebesny 
Strahlentherapie 1936, 57, 615 
The author pomts out that the use of short waves is 
not without danger, some of their biologic effects 
bemg m contrast to the effect of heat alone. The 
apphcation of ‘ athenmc" short waves, i e , waves 
which do not produce any appreaable amount of heat 
on the skm surface may have excellent therapeutic 
effect on inflammatory foa ather on the body surface 
or below 

Ernst A Pohlb M D Ph D 


THE PITUITARY BODY 

Pitmtary Basophilism (Cushmg’s Syndrome) 
Report of a Verified Case with a Discussion of the 
Differential Diagnosis and Treatment R H Frey 
berg Paul S Barker, L H Newburgh, and Fredenck 
A CoUer Arch Int Med, August 1936 58, 1S7-312 
A venfied case of pitmtary basophilism showing the 
classical syndrome has been reported Nine venfied 
cases of pitmtary basophilism showmg the dassical 
syndrome are reviewed by the authors This review 
mdudes cases reported smee Cushmg’s review of the 
hterature m 1933 The authors also reviewed 14 
cases of cortical adrenal lesions or neoplasms of the 
thymus gland showmg many or all of the character 
istics of pituitary basophilism 

The methods of administration of roentgen therapy 
and results obtamed m IS cases of pituitary base 
philism are outlmcd The factors of roentgen radia 
tion employed by the different authors were as follows 
kv 185-200 ma. 5-30, filter 0 5-0 75 mm Cu plus 
1 mm AI, F S D 40-50 time 3 3-240 minutes, 
number of ports 3—4 number of days treatment oc 
cupied 3-49, total r 760-3 SOO Cushing’s case was 
treated m the foUoivmg manner 1S5 kv, 0 5 mm Cu 
plus 1 mm Al filter 40-46 F S D , 2 ramute expos 
ure treatment occupied six days total r 1 000 
One and one half months later the senes was repeated 
Two months later 1 200 r were given in four days 
Similar senes were then repeated at intervals of three 
four, aght two and two months respectively Kepler 
repeated ins senes of treatments m one month, Wnght 
m two months, and Lawrence m three months 

Wnght s case is the only one m which the diagnosis 
of basophilism having been venfied the condition ivus 
reported as improved after roentgen therapy The 
improvement m this patient was chiefly m the state of 
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general well-bemg The blood pressure was higher 
after treatment than before 

In seven of the unverified cases the results were ques- 
tionable and m eleven the condition was reported as 
unproved In Jamiu's case and m Cushmg’s case the 
results were very gratifying 

The variation in results may be due to the varia- 
tion m radiosensitmty of the tumor, the age of the 
patient, duration of illness before radiation, and the 
method of radiation In every case given a large dose 
(3,000 r at least), the patient unproved The authors 
beheve that roentgen therapy should be mtensively 
and persistently pursued 

It is difficult to differentiate between a pituitary and 
an adrenal involvement Roentgenograms of the 
sella turcica are of no aid The adrenal gland only 
occasionally presents signs such as palpable tumor or 
distorted pyelograms It seems wise m cases in which 
the causative lesion cannot be definitely detemimed to 
treat the patient for pituitary basophilism If no 
benefit results, the adrenals should be explored The 
patients having pituitary basophilism are poor surgical 
risks, and consequently, the exploration of the adrenals 
should be attempted last 

E M Shebesta, M D 


Basophihc Hyperpituitarism J F Bromley 
British Jour Radiol , December, 1936 9, 818-823 
The author reports a senes of seven cases of basophihc 
hyperpitmtarisra which showed improvement and some 
relief after roentgen therapy to the pituitary The 
constant factors employed were 200 kv constant 
tension 1 5 mm copper plus 0 5 mm alummum filter, 
and 40 cm anti cathode skin distance All doses were 
measured with back scatter and calculated on to the 
pitmtary For the first senes of treatments, the author 
employed from 1,600 to 2 200 r The second senes of 
treatments when necessary, were somewhat smaller 
Basophihc hyperpitmtansin may be recognized as a 
very definite syndrome associated with mvolvement of 
the basophilic cells of the antenor lobe of the pituitary 
As a general rule the patients are rather young adults 
Sexual dystrophy in the form of amenorrhea m the 
female and impotence m the male, is a relatively early 
feature Hj-pcrtnchosis m females and adolescent 
males and the reverse in adult males are noted Adi- 
posity assoaated ivith a dry and coarse appearance of 
tlie skm, and the presence of dark strue on the abdomen 
are other features of this condition Other symptoms 
arc excessive thirst, polyuria achmg pains m the eyes, 
thmnmg of the hmr of the scalp and lumbar backache 
■III atrophy of bone especially of the spmc and cranial 
vault, ore observed on rocntguiograms However 
roentgenograms of the sella turaca show no enlarge- 
ment Increase in blood pressure is eommon Hyper- 
glycemia and glycosuria may occur Mental depression 
and mental lassitude arc also obscacd m some of 
these cases. 

J N Avfi, \I D 


PNEUMOTHORAX 

Therapeutic Artificial Pneumothorax m True Pneu- 
moma L Polak Darnels Schweiz med Wchnschr , 
Dec 12 1936, 50, 1260, 1261 
A brief survey of the hterature of this procedure is 
analyzed and the author makes the followmg deductions 
from his own espenence, and as shoxvn roentgenologi- 
cally There is nothmg to date to show that the hepa- 
tized lung is or can be collapsed by the pressure of 
the average pneumothorax As to shortenmg the 
period of illness by produemg an early crisis, this is 
questionable The theory that rest of the involved 
lung will aid by reducing the number of bactena and 
toxic products systemically has never been proven 
and IS rather dubious The one outstandmg mduce- 
ment for the employment of this procedure is that 
when mordmate pleuntis is a concormtant of pneumonia, 
the pneumothorax aids by separatmg the apposmg 
pleural surfaces Possible comphcations of this method 
are mentioned, via herniation of the mediastinum, 
only avoided by roentgenologic check, also, sudden 
cardiac failure, and if bilateral extension occurs, lack 
of aeration space of the originally collapsed side 

William R Stbcher, M D 


THE PROSTATE 

Etiology of Prostahe Hypertrophy W Koch 
Munchen med Wchnschr, Sept 11, 1936, 37, 1501, 
1502 

Prostatic hypertrophy can be artificially mduced m 
dogs by the mjeebon of prolan Inasmuch as Prolan 
A IS found m the urme of htmian males, presentmg 
hypertrophy of the prostate, the inference is drawn 
that the etiologic factor well may be hyperhinction 
of the antenor lobe of the hypophysis It is mtimated 
that proper therapeusis must accordmgly be directed 
additionally to the pituitary dysfunction, and paren- 
thetically whether m the nature of hormonel therapy 
or radiation 

William R Stecher, M D 


PRURITUS VULV.S: 

Roentgen Therapy of Pruritus Vulvai Walter Wob- 
ker Milnchen med Wchnschr July 31, 1936 31, 
1275 1276 

Stress is placed upon the etiology of the symptom 
pruntus vulva;, particularly the frequent association 
of diabetes with this symptom When no defimte 
factor can be demonstrated the term essential prun- 
tus’ IS applied The itchmg IS often extremely anno>- 
ing m this condition and may become mtolerable 
Of 30 females treated with radiation, IS were in the 
cUmacteric, and one had been castrated This is a 
significant association namelj ovarian deficiency and 
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pruntus vulvffi The technic was as follows STD 
70 cm , 0 6 mm Cu, 200 kv , 6 ma , 15 mm , 80 per 
cent E S D or 640 r This was repeated m two weeks, 
if no amehoration was present, and very resistant 
cases were agam radiated in eight weeks In most 
cases the effect was almost nnmediate, but occasionally 
delayed results occurred, even to the extent of four 
months Of these patients, eight were completely 
cured, 16 greatly improved, and seven unaffected, 
which succmctly is a betterment of three fourths of 
the cases by radiotherapeusis 

WnxiAM R Steoier, M D 


RADIUM 

An Investigation of Internal Radon Therapy F 
D Hoivitt, E C PiUraan Wilhams, and S Russ 
British Med Jour , Jan 30 1937, pp 208-213 

This mvestigation was earned out to determine the 
physiological or biochemical changes mduced by com- 
paratively small doses of radon, to assess any possible 
value of such treatment upon vanous diseases, and to 
use larger dosages to find when they become dangerous. 
It IS pomted out that the introduction of radon into the 
body presents a totally different problem from that of 
radio-acUve salts An apparatus is described for the 
preparation of radon water which was drunk by the 
patients m doses varymg from one thirtieth of a milh 
cune to four milhcunes Vanous conditions, including 
gout, chronic rheumatism, and hyperpiesia were treated 
In patients receivmg the smaller doses no demon- 
strable change was found m the climcal condition 
Blood counts were not affected and no mjunous results 
were encountered In those to whom radon was given 
m larger doses no improvement was noted in the chnical 
condition except in certam cases of chrome gout. 
Chemical analyses of the blood were unaffected with 
the exception of the unc acid readmgs in the latter 
group The erythrocyte count showed a tendency to 
fall when large doses were employed, m certam mstances 
to a serious degree so that such doses are attended by 
a definite risk and should be admmistered ivith great 
caution 

W A SODBMAN M D 


Experiences with Radium Therapy of Hemangioma 
H Aretz Strahlentherapie 1936 57, 682 

The author describes his techmc m the treatment of 
hemangioma by radium He uses appheators at con- 
tact filtered through 0 2 mm Ag 4- 1 mm brass and 
apphes from 4 to 8 mg -hr per square centmieter m 
order to avoid an erythema This dose may be repeated 


after one month and then according to the response of 
the lesion The total dose rarely exceeds from 20 to 30 
mg hr per square cenUmeter and reaches from 60 to 
70 mg hr per square centimeter only m very resistant 
lesions over a two-year period Of 11 cases with 
nevus flammeus treated, only two responded well 
An analysis of these cases leads the author to the con 
elusion that this type of angioma should not be treated 
with mdium Eighty six cases with cavernous heman 
gioma were also treated, of which 52 were cured 18 
considerably improved, six unproved five had unsatis- 
factory results, while five developed shght degrees of 
late reactions 

Ernst A Pohle, M D , Ph D 


ROENTGEN KYMOGRAPHY 

Roentgen Kymographic Examination of the Dia 
phragm Folloivmg Phremco-exeresis M. A Sisti and 
F Soncelh Archivio di Radiologia March-April, 
1936, 108-113 

The authors report a series of 16 cases studied by the 
method of G Torelh from two to five months after 
operation. They feel that roentgen kymography is a 
valuable method of study for it detects a certam num 
her of operative failures or the return of nerve function 
which cannot be discovered by any other diagnosbc 
procedure 

E T Lbddy, M D 


THE STOmCH 

Etiology of Caremoma of the Stomach M Hind 
hede Alilnchen med Wchnschr , Alay 22 1936 83, 
852-854 

The author makes the followmg statements Man 
IS the only mammal who dies of caremoma of the 
stomach Among uncivilized people who exist on a 
predominate vegetable diet, caremoma of the gastro- 
mtestinal tract is almost unknown Thus m India 
there is an mcidence of 4 per cent as compared to 60 per 
cent m Denmark of all caremomas ansmg from the 
stomach ** This he considers due to the over- 
nounshmg diet, for m no country are there so raanj 
obese mdividuals as m Denmark Since a campaign 
for a vegetable diet has been waged the morbidity has 
markedly diminished He concludes that irritation 
from food particularly spoiled meat excessive use of 
salt and condiments strong beer brandy and tobacco 
are cardmal factors m produemg malignancy of the 
gastro-mtestmal tract 

W ti t tam R, Stechbr if D 
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CERTAIN CONSIDERATIONS IN CYSTIC DISEASE OF THE LUNG 
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From the Department of Roentgenology, University of Michigan 


^PHE common lack of information m re- 


I gard to the antecedent respiratory 
- history of patients with cystic pul- 
monary disease raises grave doubt of the 
propnety of the term “congemtal” m a 
roentgenologic diagnosis of cystic disease 
Recent essayists have mcluded a wide 
variety of pulmonary changes under the 
classification of “congemtal cystic disease," 
the common feature bemg roimd air spaces 
of varying size and number Many have 
accepted the theory of a congemtal abnor- 
mahty as the basic lesion with apparently 
little doubt Actual fluid-filled cysts are 
rare m the reported cases 

Dr Carl V WeUer, Director of the Path- 
ology Labora tones of the University of 
Michigan, has recently stated to the au- 
thors, “I can recall no mstance in which 
we have found changes in the lungs of new- 
born infants or very young children which 
have led us to make the diagnosis of con- 
genital cystic disease of the lung Judgm<» 
by analog)' with other organs denved from 
tlie primitive alimentary tract, one would 
expect that a condition properly thus desig- 

‘’'V J'Ncnl> second Annual Meeting of 
the I^diologtcal Socictj of North -Imenca, Cincin 
uati, Nov dO-Dec -1 1030 


nated would be encountered occasion- 
ally ” 

Subsequent to birth and the ongm of 
respiratory life, any change m the lungs 
must be critically analyzed m the light of 
the age of the patient, the degree of mitial 
post-natal inflation of the lungs, the tune 
relationship of the first exammation during 
which roentgenograms give evidence of the 
existmg structural state of the lungs, ante- 
cedent minor or major respiratory infec- 
tions, or mtercurrent disease which may 
have masked a pulmonary disturbance 
Although It may seem more sunple to 
consider a congemtal abnormahty the 
foundation of all the changes which have 
been mcluded recently under the title of 
“congemtal cystic disease,” we find it difiS- 
cult to accept such a relationship of cause 
and efi'ect 

It IS our opimon that the roentgen diag- 
nosis of cystic pulmonary disease should 
be more properly classified under the fol- 
lomng four mam titles, only one of which 
IS known to be of congenital ongm 

I True congemtal pulmonary cyst 
or cysts, 

II (a) Chrome interstitial pneumomtis 
ivith emphysema, 
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pruntus vulvie The techiuc was as follows STD 
70 cm , 0 6 mm Cu, 200 kv , 0 ma , 15 mm , 80 per 
cent E S D or 040 r This was repeated m two weeks, 
if no amelioration was present, and very resistant 
cases were agam radiated m eight weeks In most 
cases the effect was almost immediate, but occasionally 
delayed results oceurred, even to the extent of four 
months Of these patients, eight were completely 
cured, 16 greatly improved, and seven unaffected, 
which succmctly is a betterment of three fourths of 
the cases by radiotherapeusis 

William R Stecher, M D 


RADIUM 

An Investigation of Internal Radon Therapy F 
D Howitt, E C PiUman-Wilhams, and S Russ 
British Med Jour , Jan 30, 1937, pp 203-213 
This mvestigation was earned out to determme the 
physiological or biochemical changes mduced by com 
paratively small doses of radon, to assess any possible 
value of such treatment upon vanous diseases, and to 
use larger dosages to find when they become dangerous 
It IS pomted out that the mtroduction of radon mto the 
body presents a totall> different problem from that of 
radio-active salts An apparatus is desenbed for the 
preparation of radon water, which was drunk, by the 
patients m doses varymg from one thirtieth of a milh 
cune to four milhcuries Vanous conditions mcluding 
gout, chronic rheumatism, and hyperpiesia were treated 
In patients receivmg the smaller doses no demon- 
strable change was found m the chmcal condition 
Blood counts were not affected and no mjunous results 
were encountered In those to whom radon was given 
m larger doses no improvement was noted in the chmcal 
condition except m certam cases of chrome gout 
Chemical analyses of the blood were unaffected with 
the exception of the unc acid readmgs m the latter 
group The erythrocyte count showed a tendency to 
fall when large doses were employed m certam mstances 
to a serious degree so that such doses are attended by 
a defimte risk and should be admimstered with great 
caution 

W A SODEUAN M D 


Experiences with Radium Therapy of Hemangioma. 
H Aretz Strahlentherapie 1936 57, 682 

The author describes his technic m the treatment of 
hemangioma by radium He uses appheators at con- 
tact filtered through 0.2 mm Ag 4- 1 ram brass and 
apphes from 4 to 8 mg hr per square centuneter m 
order to avoid an erythema This dose may be repeated 


after one month and then according to the response of 
the lesion The total dose rarely exceeds from 20 to 30 
mg -hr per square centimeter and reaches from 60 to 
70 mg hr per square centimeter only m very resistant 
lesions over a two-year penod. Of 11 cases with 
nevus flammeus treated, only two responded welL 
An analysis of these cases leads the author to the con 
elusion that this type of angioma should not be treated 
with radium Eighty slx cases with cavernous heman 
gioma were also treated, of which 52 were cured 18 
considerably improved, six improved, five had unsatis 
factory results, while five developed shght degrees of 
late reactions 

Ernst A. Poble, M D , Ph D 


ROENTGEN KYMOGRAPHY 

Roentgen Kymographic Examination of the Dia 
phragm Followmg Phremco-exeresis M A Sisb and 
F Soricelh Archivio di Radiologia, March-Apnl, 
1936 108-113 

The authors report a series of 10 cases studied by the 
method of G Torelh from two to five months after 
operation They feel that roentgen kymography is a 
valuable method of study for it detects a certain num 
ber of operative failures or the return of nerve function 
which cannot be discovered by an> other diagnostic 
procedure 

E T Lbddv, M D 


THE STOMACH 

Etiology of Caremoma of the Stomach M Hind- 
hede Alunchen med Wchnschr May 22 1936, 83, 
852-854 

The author makes the followmg statements Man 
IS the only mammal who dies of caremoma of the 
stomach Among uncivilized people who exist on a 
predommate vegetable diet caremoma of the gastro- 
mtestmal tract is almost unknown Thus m India 
there is an mcidence of 4 per cent as compared to 60 per 
cent m Denmark of all caremomas ansmg from the 
stomach ** This he considers due to the over- 
nounshmg diet for in no country are there so many 
obese mdividuals as m Denmark Since a campaign 
for a vegetable diet bus been waged the morbidity has 
markedly diminished He concludes that irritation 
from food particularly spoiled meat excessive use of 
salt and condiments, strong beer brandy, and tobacco 
are cardinal factors m produemg mahgnancy of the 
gastro-mtestmal tract 

William R Stecher M D 



PEIRCE AND DIRKSE PULMONARY PNEUMATOCELE 


653 


tures, IS of relatively frequent occurrence — 
(20 per cent of cases autopsied — McNeil, et 
al ) Rupture of alveolar or bronchial walls 
with the production of an interstitial em- 
physema may occur, affordmg opportumty 
for air to dissect along the septa durmg 
cough, with the formation of subpleural 
blebs 

With the bronchial infection there is an 
mterstibal inflammation, as contrasted 
with the mtra-alveolar infection of the lo- 
bar t3rpe Pen-bronchial alveoh become 
mvolved The penpheral alveoh may be 
affected secondary to the changes m bron- 
chi and bronchioles, or obstructed by the 
exudate m the latter The tendency to 
confluence of mvolved lobular areas is com- 
mon, often with acutely emphysematous 
mtervenmg lobules due to partial obstruc- 
tion of the proximal bronchus or bronchiole 
by exudate and inflammation 
There is then, m association with bron- 
chopneumoma, a ready opportumty, de- 
pendmg upon the dominant pathology of 
the disease, for the development of (a) sac- 
cular to cystic bronchiect^is by means of 
the damage to the bronchial and bronchio- 
lar walls, or (6) focal acute lobular vesicu- 
lar emphysema which may not be relieved 
because of incomplete resolution in or re- 
pau of the proximal auway, or (c) pe- 
npheral bullous (sub-pleural) emphysema 
by means of the rupture of the bronchial 
walls which permit an escape of air mto the 
interstices 

These processes would seem a more logi- 
cal explanation for the ongm of multiple 
cystic pulmonary disease than congemtal 
abnormality with or without superimposed 
infection 

The foUowmg two cases, m which defimte 
roentgenographic evidence is available of 
previous non-existence of cystic areas m 
tile lungs, demonstrate the development of 
a cystic bronchiectasis, sometunes alluded 
to as "open honeycomb lung,” foUowmg 
acute respiratory infections 

Case 1 MIC, female, aged 12 years 
At the age of 13 months the patient suf- 
fered an onset of "luves and asthma,” fol- 
lowed by a cough and subsequent expec- 


toration (at tunes foul) She had whoopmg 
cough at the age of two years (1926), 
measles at the age of six years (1930), “flu” 
or pneumoma m December, 1932, with 
empyema m February, 1933 Multiple 
thoracenteses, followed by cautery dram- 
age m November, 1933 A peanut was ex- 
truded from the chest wound m January, 
1934 (There was a presumption that it 
had been aspirated at the onset of illness ) 
Roentgenograms during the period from 
January, 1930, to January, 1934, were re- 
viewed through the courtesy of Dr H C 
Schlosser, of Elkhart, Ind 

The patient was admitted to the Umver- 
sity Hospital, June 24, 1936, with an inter- 
val history as follows N o essential change, 
contmued purulent discharge from the 
chest wound, cough, sputum, septic 
afternoon temperature 

Pneumonectomy on Oct 7, 1936 (Dr 
Alexander) Chronic cystic bronchiectasis 
Pathologic Diagnosis — ^Thickenmg and 
adhesions of pleura, excavation 5 cm m di- 
ameter, postero-lateral aspect, near lower 
border of which a pm-pomt sinus com- 
mumcates with lung tissue Lung mark- 
edly compressed, with great thickenmg of 
bronchial and bronchiolar walls Limg ap- 
pears grossly carmfied and bronchiectatic, 
with empty cyst 4 cm m diameter, havmg 
tough whitish wall 3 mm m thickness at 
apex A pm-pomt smus commumcates 
with a broncluole at the base of the cyst 
Microscopic Findings — “Bronchiectatic 
cavities ivithout anthracosis There is also 
a large abscess cavity hned by young 
granulation tissue m which there is no 
anthracotic pigment I can see no signifi- 
cance m this distnbution The total 
amount of pigment m the lung is so small 
that many areas away from the (bronchiec- 
tatic) cysts show no anthracosis at all ” — 
Dr C V Weller 

Post-operative course was uneventful 
Comment — Some importance has been 
attached to the distribution of pigment m 
the lung 

A child whose pulmonary disease began 
at the age of 13 months, and whose lung 
at the age of four years was known (by 
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(b) Chrome bullous emphysema, 

III Cystic bronchiectasis, and 

IV Pulmonary pneumatocele (local- 
ized alveolar or lobular ectasia) 

I True congenital pulmonary cysts are 
rare among the reported cases Evidence 
of the existence of a cystic lesion has been 
found m very few fetuses, stillborn, or new- 
born infants Several of these have had 
other associated developmental abnormah- 
ties, or the cysts have occurred in aberrant 
lung tissue A smaller number of unin- 
fected fluid-filled cysts have been reported 
m individuals who have passed the first 
days of life During the last 12 years, one 
of us (C B P ), has seen but one patient 
(m consultation with Dr E W Rowe, Lm- 
coln, Nebraska) m whom he believed the 
evidence of a congemtal cyst was unques- 
tionable The comment of our pathologist 
colleague, covenng an extensive autopsy 
experience, has been quoted above 
With the exception of the case reported 
by Stewart, Kennedy, and James, and that 
by Anspach and Wohnan, we have not 
found any report of co-existent air-filled 
cystic spaces and closed fluid-contammg 
cysts If multiple cystic disease were com- 
monly congemtal m origm, it is improbable 
that so rarely the cysts umversally would 
have ruptured and become aerated, as 
seems to be assumed by others 

While admitting the biologic possibihfy 
of congemtal pulmonary cysts, we wish to 
duect attention to the fact that the con- 
gemtal ongin of all cystic changes m the 
post-natal lung has rarely been demon- 
strated beyond question or doubt 

II (a) Chrome Intershhal Pneumonitis 
■until Emphysema — The mterstitial inflam- 
matory changes associated with broncho- 
pneumoma, or the progressive fibrosis in 
certam unresolved lobar pnemnomas may 
mduce suflicient contracture to effect an 
alveolar emphysema becommg cystic m 
proportions The accentuated mterlobular 
septa and mterstitial scarrmg outlme the 
dilated emphysematous lobular areas m the 
roentgenogram These rarely show emdence 
of retamed secretions or exudate Such a 


process tends to be lobar or unilateral in 
distribution 

II {b) Chrome Bullous Emphysema — 
The development of a chrome bullous em- 
physema m the asthmatic, due to expira- 
tory obstruction by bronchospasm, may 
present a roentgenographic pattern of mul- 
tiple arr-cysts As the disease contmues 
there will be more or less fibrosis of the m- 
terstitial tissues The mvolvement is more 
generalized, and the septa less promment 
than m the case of chrome interstitial pneu- 
momtis with emphysema The flattening 
and depression of the hemi-diaphragms is 
often pathognomomc In these, also, there 
is seldom retained fluid or exudate m the 
saccular au spaces 

The history and clmical features should 
permit further differentiation 

III Cystic Bronchiectasis — ^The large 
majority of cases reported smee Koontz’ 
paper m 1925, resemble this and the follow 
mg group in roentgenographic appearance 
and m the rated previous respuatory mfec 
hons or common contagious diseases of 
childhood 

Koontz mentioned the greater madence 
on the left side of both bronchiectasis and 
multiple congemtal cystic disease The 
anatomic foundation for greater difficulty 
m aeration of the left lung is evident when 
one considers the normal tortuosity of the 
left airway The trachea deviates to the 
right as it passes the horizontal aorbe arc, 
and the left stem bronchus then extends at a 
relabvely sharp angle beneath the pulmo- 
nary artery, its left ramus produemg a more 
circmtous route than on the nght The 
further angular ongm of the bronchus to 
the hngula of the upper lobe may well con- 
tribute to the poor evacuabon of secrebons 
or exudate This structural character 
would effect the greater opportumty for 
bronchiectasis and pulmonary cysbc dis- 
ease on the left 

The frequency of lobular or broncho- 
pnemnoma m infancy and childhood, as well 
as the lobular character of aspiration pneu- 
monia IS common knowledge Necrosis of 
the bronchial or bronchiolar wall, asso- 
ciated with abscesses arising m these struc- 
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Fiff 2 1 (upptr left) Cast 2 Nov 29 1932 Normal chest 
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roentgenogram) to contain a lobular pneu- 
monia (without ewdence of cysts), wuth the 
subsequent production of further pneu- 
monia and eiiipvenia would not ha\e been 
exposed to appreciable anthracotic dusts 


The presence or absence of anthracotic pig- 
ments can be valid as evidence of congeni- 
tal or of acquired disease only when the 
conditions of hfe of the individual are con- 
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Fig 1-A {upper left) Case 1 January, 1930 Inflammatory changes right mesial base No cystic 
changes evident Normal upper lung A film of February, 1933 (not illustrated) Increased inflammatory 
changes with accentuation of mterlobular septa No cystic areas 

Fig IS {upper right) June, 1933 Large air-pochet or cyst m right apex Cpossible encapsulated pneumo- 
thorax after thoracentesis) partial consohdation of lower lung, partial deflation with mediastinal shift, 
muluple air filled roimd defects m consobdated area 

Fig 1-C {lower left) January 1934 (after cautery) Disappearance of large apical area multiple lesser 
air-fiUed defects remaimng 

Fie 1-D {lower right) June 24 1936 Admission bronchograra gross cystic bronchiectasis of the right 
lung^appar^t recurrence of an apical pneumatocele partial deflation of lung with mediastmal shift to the 
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rig 2 A {upper left) Case 2 Nov 29 1932 Normal chest 
exc^fauon /n mUenodf l-'S with suggestion of 

nu^iastraal shift thoraeoto^i ^bs\*t^ ;2d f?iS^\‘hc ax^^ deflation to permit 

"PP- '“be and hngula. 


rocntgctiogram) to contain a lobular pneu- 
monia (without evidence of cysts), with the 
subsequent production of further pneu- 
monia and cnip>enia, would not have been 
exposed to appreciable anthracotic dusts 


— ctuscuee oi antnracotic pig- 

ments can be valid as evidence of congeni- 
tal or of acquired disease only when the 
conditmns of life of the individual are con- 


ooo 


RADIOLOGY 


The development of multiple cystic 
spaces, m the upper lung espeaaUy, subse- 
quent to a known normal lung structure m 



Fig 3 Case 3 March 21, 1935 Normal chest 


that area, is notable This is unquestion- 
ably an acqmred cystic bronchiectasis sub- 
sequent to aspuation lobular pneumoma 


lung shows remarkably httle anthracosis, 
and that which is present shows no pecu- 
hanty of distribution m respect to the 
bronchiectatic cavities ~Dr C V Weller 
The post-operative course was unevent- 
ful 

Comment — This cysbc bronchiectasis, 
developmg m a child with previously 
known normal lung structure, presented at 
the tune of adnussion for defimbve treat- 
ment a roentgen appearance closely similar 
to many so-called cases of congemtal cystic 
pulmonary disease 

Agam the distribution of anthracobc 
pigment seems to have no sigmficance 
IV Pulmonary Pneumatocele {Local- 
ized Alveolar or Lobular Ectasia) — ^This 
fourth group of patients mcludes those who 
present a smgle, or a few contiguous 
grossly emphysematous alveoh These ec- 
tasic au-spaces tend to increase m volume 
slowly or rapidly, and may assume massive 
proportions Compression of portions of 
the surrounding lung wiU be associated 
The term "pneumatocele” (wveviia au, 
KhXn tumor) properly denotes the tumorous 
nature of the air-ffled dilated or ectatic 
alveoh or lobular spaces Both "alveolar” 
and “lobular” must be mcluded because of 
the smgular or multilocular character as- 


Case 2 N F , male, aged 8 years 
Patient had frequent colds and sore throat 
Lung abscess developed at the age of 5, 
symptoms begmmng two weeks after a ton- 
sillectomy m November, 1932 Broncho- 
scopic dramage followed for eight months 
External surgical dra i nage m July, 1933, 
with a secondary dramage three months 
later, subsequent broncho-cutaneous fis- 
tula Recent exacerbation of symptoms 
with foul sputum and fever, loss of weight 
Roentgenograms made from November, 
1932, to August, 1933, were reviewed 
through the courtesy of Dr J B Fhck, 
and Dr J T Farrell, Jr , of Philadelphia^ 
Pneumonectomy (left) on June 21, 1935 


{Dr Alexander) 

Pathologic Diagnosis— Chrome purulent 
fibroid pneumoma with bronchiectasis and 
bronchiolar regeneration No evidence of 

congemtal or developmental changes This 


sumed by the emphysematous air-spaces 
Our concept of the ongm of the pneuma- 
tocele IS the acute lobular emphysema as- 
soaated with lobular pneumoma as de- 
scribed above A persistent check-valve 
obstruction of the bronchial lumen we be- 
heve to be due to either non-resolution of 
the mitial inflammation of the bronchus or 
a subsequent distortion by the dilated au- 
spaces Several essayists have mterpreted 
these changes as mdicatmg the congemtal 
ongm of the lesion 

The mtrapulmonary character is demon- 
strable by bronchogram or diagnostic 
pneumothorax Symptoms, foUowmg reso- 
lution of the imtial infection, are rarely 
more than an occasional cough and some 
dyspnea on exertion The latter depends 
considerably on the size of the pneumato- 
cele and consequent pulmonary embarrass- 
ment The marked focal emphysema may 
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I igs 4- 4. and -l-B (upper) Case 3 Apnl 13, 1035 Confluent lobular pneumonia lateral inferior half of 
light upper lobe 

Figs 4 C and 4-D (/ou'er) Apnl 30 1935 Resolution of acute exudative process ivith appearance of multi- 
locular area of excavation or pneumatic distention mid lateral piortion of upper lobe 


resolve \\ ithout evident cause or may pro- 
gress 

The followang four cases present ex- 
amples of this type 

Case i K S , female, aged 4 years 
Child has had purulent nasal discharge 
since whooping cough at the age of 2, mth 
recurrent upper respirator)'' infection, last 
in February, lhl5, followed by bilateral 


otitis media, beginmng February 25 A 
myrmgotomy was performed on the left 
side, March 3, bilateral Alarch S, mastoid- 
ectomy on the left, March 13 Patient 
suffered septic type of fever and pyelitis 
Positive agglutmation, B abortus and 
positive skm tests Mild measles, Apnl 5- 
12 Septic temperature continued slightly 
higher than before, reaching 100 7° F, 
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Figs ^A and 5-5 (upp^r) Case 3 Oct 2 19 T *5 j 

Figs 5-C and 5-5 {lowerj Bronchogr^ demo^tr^'^^n^if increased sue 

roundiBg lung Pressure pueumatoceir with block of bronchi and sur- 


Apnl 12, cough and restlessness Tem- 
perature dropped from 104° F on the 15th 
to 98 6° F April 16, 1936, not exceedmg 
102° subsequently, contmuously normal 
after April 24 Sputum was never foul, 
nor were there any spirochetal organisms 
Mantoux test was negative 


multilocular area 
had become a sausage-shaped pneumato- 
cele in the right upper lung, with distor- 
tion of surrounding lung and compression 
of mesial apical lung tissue There was no 
^utum, but occasional cough, moderate 
dyspnea 
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Figs 0- 1 and 0 B {upper) Case 3 Oct 14 15)35 Induced diagnostic pneumothorax Conclusive 
dciiionslralion of inlrapulmonar> character of the pneumatocele, refuting climcal consideration of an encapsu- 
lated pneumothorax 

Fig 0 C (louer left) Dec 5 1935 Evacuation of iodized oil, persistence of pneumatocele 
Fig B-oXlotcer right) March 5 1030 Mmimal irregularity in pattern of bronchovascular markings, nght 
lung disappearance of pneumatocele 

In October the child had some dyspnea and disappearance of dyspneic attacks, 
on exertion but was otherwise well Oc- roentgenographic disappearance of pre- 
casional dyspnea continued in December vious pneumatocele 
On March 5. 1930, a routine check-up On Sept 17, 1936, routme check-up 
was made No change had been noted by showed child chmcally well, no dyspnea, 
parents except mcreased gam in weight and essentially normal lung-fields 



Figs 5-A and 5-B {tipper) Case 3 Oct 2 1935 Thin-woUed pneumatocele of mcreased sue 
Figs 5-C and 5-D {lower) Bronchogram demonstrated graphically the distortion of the bronchi and sur- 
rouudmg lung Pressure pneumatocele, with block of dorsal ramus epartenal bronchus 


April 12, cough and restlessness Tem- 
perature dropped from 104° F on the 15th 
to 98 6° F April 16, 1936, not exceedmg 
102° subsequently, contmuously normal 
after April 24 Sputum was never foul, 
nor were there any spirochetal organisms 
Mantoux test was negative 


On July 15, 1935, the multilocular area 
had become a sausage-shaped pneumato- 
cele m the right upper lung, with distor- 
tion of surroundmg lung and compression 
of mesial apical lung tissue There was no 
sputum, but occasional cough, moderate 
dyspnea 
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I igs S 1 and 8-B {upper) Case 4 Maj 15, 1934 on admission Small diffuse pneumonic area in apex 
of left iiifunor lobe (area supplied by the dorsal branch of left stem bronchus) best seen m the lateral, no 
cystic areas 

fig &-C {louer left) July 17 1934 Regression of exudative lesion with pneumatocele in center , palsy of 


left diaphragm 

lig 8-D {loicer rij/i() Oct 30 1935 Persistent 
scamng in area from previous aspiration pneumonia 

ing rapid resolution of lobular pneumonia 
m a pre\nously normal lung 

Case 4 M C , aged 47 years Patient 
was well until one week after multiple 
lootli extractions, April 1, under gas an- 
estlicsia, when cough de\ eloped wntli pro- 
fuse sputum The case w'as diagnosed as 
aspiration piiLumonia Cough and sputum 


pneumatocele with moderate increase m sue Old 


(foul) had persisted, ease of fatigue, and 
discomfort in the left chest 

On admission there was a lobular pneu- 
moma, left, as shown in roentgenograms 
No acid-fast bacilli could be found on re- 
peated examinations of sputum Spiro- 
chetes and fusiform bacilli w-ere reported 
on May 25, 1034 On IMay 20, 1934, there 
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Figs 1~A and 1-3 (upper) Case 3 Sept 17 1936 Normal lung fields 

Figs I'C and 7-D (lower) Nov 11 1936 Normal bronchial tree (Compare with Figs 6-C and $-D) 


Nov 11, 1936, bronchial tree is normal 
and the child continues to grow normally 
Comment — Positive evidence of a nor- 
mal lung structure was available m this 
case pnor to onset of the present illness 
The development of the pneumatocele, at 
first multilocular, ultunately massive, has 
been traced, together with its spontaneous 


regression The resumption of normal 
bronchial pattern is striking m comparison 
with the earher gross distortion effected by 
the pneumatocele 

There is no question here as to the ab- 
sence of a congemtal source This case 
demonstrates graphically the production of 
locahzed cystic pulmonary disease follow- 
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b.B IOC(W.r;./0 Murchl8,1935 Pncuma^^d^^cXTJlf 
.ngr^^IutmnTf'bSlopntSmonm of multiple pneumatocde leftluug foUow- 


tJic inflammatory changes about the cystic 
area with increased size of the pneumato- 
cele Mere obsened 

No cough or sputum was reported after 
aptember, 1<),U Further increase in size 
of piiLuniatocele uas presented in No\ em- 
ber, lb 54 


On Dec 30, 1035, the patient was clmi- 
c^Iy well The function of the left dia- 
ptwagm was returmng The pneumato- 
cele persisted, and the peripheral scamng 
was mmimal * 

Comment —K defimte aspmibon pneu- 
monia, localized to the segment of the left 







Fies 9 A and 9 5 {upp^’’) Case 5 Oct 25 1935 on admission Excavation or air filled cystic area m 
iinner axiUarv porUon of left lung with mflammatory changes about the periphery some apparent displace 
mmt of nearby lung pentruncal infiltration toward hilus, excavated or cystic area smooth walled mod- 

Dec 11 1936 Regression of inflammatory reaction about wall of cystic area ivith 

Fi^ 'd (f^er right) June 6, 1936 Pneumatocele of left apex increased m size 


had been temporary left phrenic 

tion with a decrease m sputum, which dis- 


appeared m June Patient had no cough 
On Sept 11, 1934, further regression of 
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Tig 10-A (upper left) Case 6 Peb 14, 1935 Admission examination resolvme hmnptinn„B,,n,r.r. 
Kt pneumatocele or excavation in mid left base mLnma^oo dZg« 

Fig 10 B (upper nght) Feb IS 1035 Roentgcnographic evideace of further recol„f,p„ „ 
smooth, lUui walled pncumalocUe left secondar> lesser area appeanng mesialK e«>mtion, persistent 
Fig 10-C (lower left) March IS 1935 Pneumatoceles mcr^d m sue 
Fig lO-DCfoieerrtgA/) April 11 1935 Further increase m sizeofmultinle nnenm^pppU i t, i 
lug resolution of bronchopneumonia pneumatocele left lung foUotv- 


the inflammatory changes about the cystic 
area, w ith increased size of the pneumato- 
cele were observ'cd 

No cough or sputum was reported after 
September, Id 14 Further increase m size 
of pneumatocele was presented m No\ em- 
ber I'lU 


On Dec 30, 1935, the patient w^as clini- 
cally well The function of the left dia- 
phragm was returmng The pneumato- 
cele persisted, and the penpheral scamng 
was minunal ° 

Comment defimte aspiration pneu- 
moma, locahzed to the segment of the left 
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mfenor lobe supplied by the dorsal branch 
bronchus was demonstrated by roentgeno- 
gram This has been followed by resolu- 
tion of the lobular infection, leavmg a 
slowly progressive pneumatocele in the 
scarred area The epithelization of a cen- 
tral necrosis from its partially obstructed 
bronchus or bronchiole must be considered, 
as well as the greater probability of local- 
ized emphysema of a central lobule with 
partial check-valve obstruction of the con- 
nectmg bronchus or bronchiole The pro- 
gressive enlargement of the pneumatocele 
mdicates the latter A congemtal source is 
highly improbable 

Case 5 J L , male, aged 57 years Pa- 
tient suffered an mjury to his nose eight 
years previously, followed by recurrent 
purulent nasal discharge He has had 
chrome asthma since, the last attack of 
asthma bemg from July 15 to Sept 7, 1935, 
followed m a few days by chiUs and fever 
lastmg ten days He had a cough with 
purulent, streaked sputum, beginning the 
fourth day, pleuritic pam m the left chest, 
weakness, sweatmg He had had no pre- 
vious \-ray examination of the chest 

Admission roentgenologic opinion, Oct 
25, 1935, was "lobular pneumonia m the 
left ape\ ivith excavation or pneumatocele, 
the lattermoreprobable Chrome asthma ” 

On Dec 11, 1935, sputum was persist- 
ently negative for aad-fast bacilli on con- 
centrated specimens There were no 
spirochetal orgamsms Gumea pigs were 
negative On June 5, 1936, the patient 
stiU had asthma but no sputum Fmal 
diagnosis was acquired pulmonary pneu- 
matocele, chrome asthma 

Comment — Intercurrent infection m a 
chrome asthmatic has here produced a 
cause for the development of a pneumato- 
cele The chrome asthma would afford 
rntrapulmonary pressure changes contnb- 
utmg to an emphysema No evidence is 
available as to the state of the lung prior to 
admission, but the sequence of events and 
subsequent course of the lung changes sug- 
gest an miprobabihty of a congemta :mrce 
for this lesion 

Case 0 G D , female, aged 3 months 


Infant was well until acute onset of pneii- 
moma m January, 1935, with slow resolu- 
tion She was admitted to the hospital on 
Feb 14, 1933 On Feb 18, 1935, she 
showed climcal improvement, by Feb 20, 
1935, cough and sputum had disappeared, 
by Feb 23, 1935, x-ray examinabon 
showed resolution of the pneumoma, sec- 
ondary pneumatocele mcreased in size, on 
March 18, 1935, asymptomatic, and on 
April 11, 1935, she had no symptoms — was 
climcally well 

Comment — The progressive mcrease m 
size of the pneumatoceles, one developmg 
before the other, in association with a re- 
solvmg lobular pneumoma m an infant pre- 
viously well, can hardly be assoaated with 
a congemtal origin 

This case demonstrates m the sequence 
of changes what we beheve to be the 
method of development of a pneumatocele 
from the emphysematous mtervenmg lob- 
ules m a lobular pneumoma 
Films pnor to the pneumoma are not 
available, but we do not beheve that a 
theoretical congemtal source should be pre- 
ferred to the more probable acquired char- 
acter Without such pnor films the roent- 
gen diagnosis may neither include nor 
exclude the term "congenital ” 

DISCUSSION 

The above cases show several vaneties 
of cystic pulmonary disease developing 
after acute respuatory infection, two bron- 
chiectatic and four with focal emphysema 
and httle or no interstitial fibrosis 

Considerable emphasis has been placed 
by other writers on the probable predispo- 
sition to subsequent infection which pre- 
existent congemtal abnormalities of the 
lung afford We would call attention to the 
fact that in most of the cases reported by 
others, and m aU of ours, the inflammatory 
changes have been greatest m the lung 
tissue mtervenmg between the dilated air- 
spaces The “cystic” areas, themseh'es, 
have been unusually clear of evidence of 
infection, such as retamed secretions or u- 
regulanty of wall Our patients have had 
no appreciable sputum and httle or no 
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cough after subsidence of the surrounding 
inflammation 

If the cystic areas were the source of the 
disease process, they should have remamed 
m an inflamed and exudative state for 
some time after the surroundmg process 
had subsided Such has not been our ob- 
servation 

SUMMARY 

1 The term “congemtal” is improper 
m a roentgen diagnosis of cystic pulmo- 
nary disease without film evidence of such a 
lesion at birth 

2 A congemtal ongm for cystic pul- 
monary disease is doubted as a vahd prem- 
ise m the majority of cases 

3 Cystic pulmonary disease may be 
further subdivided on the basis of cause 
and method of development as 

I True congemtal pulmonary cyst 
or cysts , 

II (a) Chrome interstitial pneumomtis 
ivith emphysema, 

(6) Chrome bullous emphysema, 

III Cystic bronchiectasis, and 

IV Pulmonary pneumatocele (local- 
ized alveolar or lobular ectasia) 

4 The development of pulmonary pneu- 
matocele has been demonstrated in four 
cases subsequent to an acute lobular pneu- 
moma 
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DISCUSSION 

Dr Henry Kennon Dunham (Cmcin- 
nati) One of the modest men in the room 
said, “If they call on you, ask him whether 
he means tins followed a pneumomtis or 
whether it followed pneumoma ” 

Peu-ce always said “pneumonia,” and 
just exactly what “pneumoma” meant I 
think the Doctor would like to understand 
I am glad to come here to speak a word 
of praise of this presentabon I thmk it is 
tunely and worth our while and the last 
speaker only said that he did not agree 
with all Dr Peirce has said Dr Pence 
does not agree wuth all he said himself 
The point is Uiat he has asked a question 
much ore than he has told > ou something 
He ht^ showm you w hat he found He has 
said, “Is our old solution right ^ Have we 
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not been talkuig glibly about congenital 
cysts when we do not know much about 
congemtal cysts? Had we not better go a 
httle slowly and find out how much of this 
IS due to one thmg and how much to an- 
other?” 

The chief scientific part of this paper 
IS the presentation of facts — a presentation 
of a more modem theory and the question 
of how much of the old we are going to dis- 
card 

I am not here to answer that question 
any more than is Dr Peirce, but you have 
noticed just what he has been talkmg 
about, the same as we have at our dime 
We are askmg these questions 

And the next question that has to be 
asked is, What are you going to do about 
It? 

Dr Louis H Clerf (Philadelphia) 
My frequent appearances on the rostrum 
this mormng would give the impression 
that this IS my lucky day It certamly is 
not when it comes to a discussion of cystic 
disease of the lung and pulmonary pneu- 
matocele 

I enjoyed this paper It gives one much 
to think about I am m favor of pedestal- 
shakers and iconodasts, for they aid 
greatly m gettmg us to revise our notions 
concermng conditions about which we 
know too httle The term “congemtal 
cystic disease” has been employed often 
when the history and dmical findin gs did 
not entirely warrant such a diagnosis The 
term often has been loosely apphed I am 
certam that if we bear m mmd what Dr 
Peirce has stated this mommg, it will be 
necessary to restudy certam of our cases 
and revise diagnoses 

Dr D Dudley Krupp (Martins Ferry, 

0 ) The speaker, it seems to me, used the 
terms “cyst” and “pneumatocele” syn- 
onymously As a roentgenologist and 
pathologist, I wish to state that there is a 
vast difference between the two terms, 
therefore, the roentgen differentiation 
should be m accordance with the patho- 
logic findmgs In the cyst, we find a cavity 


that IS filled ivith flmd, usually of a viscid 
consistency In the pneumatocele, we 
find an air pocket, which is caused by air 
distendmg one or more bronchioles A 
cyst may be congemtal, but a pneumatocele 
IS acquued 

Dr Carleton B Peirce (closmg) In 
regard to the question about “cyst” or 
“pneumatocele,” we have tried very care- 
fully to guard m the text the use of the 
term “cyst” (I may have rmsspoken) 
If such a term m reference to these aerated 
spaces has been used, it has been quahfied 
by saymg “au-fiUed cystic space" or “ap- 
parent cyst,” because of the fact that on 
the basis of accurate temnnology we do 
not consider them cysts 

We emphasized in the openmg para- 
graphs of the paper that there is no objec- 
tion to the use of “cyst” m those mdi- 
viduals withm whom such spheroid spaces 
contam flmd The one case which I men- 
tioned ha\mg seen with Dr Rowe (he has 
told me to-day that this patient is now a 
semor medical student), the few cases 
which Kunz ated, and others reported sub- 
sequently are unquestionably congemtal 
pulmonary cyst 

I would agam emphasize that we, per- 
sonally, have not seen any, nor do we find 
reported more than two cases of “honey- 
comb lung” or multiple cystic pulmonary 
disease m which both air-filled and flmd- 
fiUed “cystic” spaces were found simultane- 
ously Logically such a state of the lungs 
would be expected m congemtal disease 
with rupture and subsequent aeration of 
some of the cysts We cannot believe that 
multiple congemtal pulmonary cysts could 
have ruptured umversally and become 
aerated 

If all cases presenting these multiple, 
air-filled “cystic” spaces are “congemtal” 
cystic pulmonary disease, why are there 
so few mdividuals who show both air- 
filled and flmd-fiUed spaces? 

The cases of multiple mvolvement which 
we present m the paper, and which I 
ormtted this mormng because of the short- 
ness of time, have been referred to by 
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Dr Chamberlain ' They illustrate our 
opmion on the above question (Cases 1 
and 2 presented ) 

In these we believe that the lobular pneu- 
monia has been accompanied by multiple 
alveolar to lobular ectasia of intervening 
areas and suffiaent suppurative process to 
mduce the pneumomtis and chronic bron- 
chitis to cause the condition to be persist- 
ent and progressive 

In the other four we have no tissue 
studies for pathologic proof Fortunately 
for the patients, unfortunately for us, they 
are climcally well But we do not believe 
their condition can be of congenital ongm 

The termmology m the literature is con- 
fusing We have attempted to clarify our 
concept of the mechanics of production of 
these changes on whether they be the soh- 
tary au-tiunor or “pneumatocele” (prob- 
ably a lobular ectasia), multiple involve- 
ment (alveolar ectasia, widespread pe- 
ripheral bronchiectasis, or either, associated 

'Dr Chamberlain's discussion n as not returned for 
publication 


With mterstitial pneumonitis), or the single 
true congeiutal cyst filled with fluid On 
close analysis, most of the cases previously 
reported would seem to fall in oiu Groups 
II and III 

We are honored by Di Clerf’s com- 
ments I hope I am not too much a mhil- 
ist or a “pedestal-shaker ” But the ques- 
tion, “Can all these be congemtal m ori- 
gin^” has actuall> bothered us Conse- 
quently when the youngster (Case 3) 
presented the sudden development of 
pneumatocele after a known pneumonia in 
a previously normal lung, we were further 
aroused Her subsequent story has con- 
firmed us m our skepticism The others 
have served as ad^tional evidence m 
support 

As Dr Dunham has said, we are asking 
the question of ourselves as well as of 
others We know that m the past we have 
made the diagnosis “congemtal cystic pul- 
monary disease” mthout concern We 
now believe that we were in error as to the 
“congenital” character 
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not been talking glibly about congenital 
cysts when we do not know much about 
congenital cysts > Had we not better go a 
httle slowly and find out how much of this 
IS due to one thmg and how much to an- 
other?” 

The chief scientific part of this paper 
IS the presentation of facts— a presentation 
of a more modem theory and the question 
of how much of the old we are going to dis- 
card 

I am not here to answer that question 
any more than is Dr Peirce, but you have 
noticed just what he has been talking 
about, the same as we have at our chmc 
We are askmg these questions 

And the next question that has to be 
asked is, What are you going to do about 
It? 

Dr Louis H Clerf (Philadelphia) 
My frequent appearances on the rostrum 
this morning would give the impression 
that this IS my lucky day It certamly is 
not when it comes to a discussion of cystic 
disease of the lung and pulmonary pneu- 
matocele 

I enjoyed this paper It gives one much 
to think about I am in favor of pedestal- 
shakers and iconoclasts, for they aid 
greatly m gettmg us to revise our notions 
concemmg conditions about which we 
know too httle The term ‘‘congemtal 
cystic disease” has been employed often 
when the history and chmcal findmgs did 
not entuely warrant such a diagnosis The 
term often has been loosely apphed I am 
certam that if we bear m mmd what Dr 
Peirce has stated this mommg, it wdl be 
necessary to restudy certam of our cases 
and revise diagnoses 

Dr D Dudley Ejrvpp (Martins Ferry, 

O ) The speaker, it seems to me, used the 
terms “cyst” and “pneumatocele” syn- 
onymously As a roentgenologist and 
pathologist, I wish to state that there is a 
vast difference between the two terms, 
therefore, the roentgen differentiation 
should be m accordance with the patho- 
logic findmgs In the cyst, we find a canty 


that IS filled with flmd, usually of a visad 
consistency In the pneumatocele, we 
find an au pocket, which is caused by air 
distendmg one or more bronchioles A 
cyst may be congenital, but a pneumatocele 
IS acquued 

Dr Carleton B Peirce (closmg) In 
regard to the question about “cyst” or 
“pneumatocele,” we have tned very care- 
fully to guard m the text the use of the 
term “cyst ” (I may have misspoken ) 
If such a term in reference to these aerated 
spaces has been used, it has been qualified 
by saymg “au-filled cystic space” or "ap- 
parent cyst,” because of the fact that on 
the basis of accurate terminology we do 
not consider them cysts 
We emphasized m the openmg para- 
graphs of the paper that there is no objec- 
tion to the use of “cyst” m those indi- 
viduals withm whom such spheroid spaces 
contam flmd The one case which I men- 
tioned havmg seen with Dr Rowe (he has 
told me to-day that this patient is now a 
semor medical student), the few cases 
which Kunz ated, and others reported sub- 
sequently are unquestionably congenital 
pulmonary cyst 

I would agam emphasize that we, per- 
sonal!)'', have not seen any, nor do we find 
reported more than two cases of “honey- 
comb lung” or multiple cystic pulmonary 
disease m which both air-filled and flmd- 
filled “cystic” spaces were found simultane- 
ously Logically such a state of the lungs 
would be expected m congemtal disease 
with rupture and subsequent aeration of 
some of the cysts We cannot beheve that 
multiple congemtal pulmonary cysts could 
have ruptured umversally and become 
aerated 

If all cases presentmg these multiple, 
air-filled “cystic” spaces are “congemtal” 
cystic pulmonary disease, why are there 
so few mdividuals who show both air- 
fiUed and flmd-filled spaces? 

The cases of multiple mvolvement which 
we present in the paper, and which I 
omitted this mommg because of the short- 
ness of tune, have been referred to by 
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Fig 2 Case 2 C S No &1 298, male 38 years of age, was admitted to the Emergency Department 
on Jan 5, 1932, with a subglenoid dislocation of the left humerus He was under the influence of alcohol and 
knew nothing about the cause of his accident Roentgen, rays showed a dislocation of the head of the humerus 
with a cyst like shadow After reduction this cyst like area was no longer apparent 



Iflfk He ^shpped o^’^h^to^ste^oui^ta^I^Md h^^f^^doTO Di^vision on Oct 14, 

shoulder There was a subcoracoid dislocation with frnrhjr#* nf fii steps hitting on his right 

confirmed by roentgen ray Afto ^cb^n TerTw This was 

upper end of the hdmenis '^ucuon mere was observed the appearance of a cyst like shadow at the 
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OR several years we have been con- 
sulted in regard to queer appear- 
ances m roentgenograms of the bones 
about the shoulder joint, and especially 
m those of the upper end of the humerus 
Physiaans have often been confident tha t 
they were dealmg with cystic changes in the 
humerus, clavicle, or scapula, with giant- 
cell tumors at the upper end of or m the 
tuberosities of the humerus On occasion 
there have been enough sjrmptoms and 
signs, together ivith these radiographic ap- 
pearances, to warrant exploratory mcision 



by the attendmg siugeon The fact that 
these unusual films also may be obtained 
after mjury to the shoulder has led to suits 
for compensation m some instances 
Careful study of the films before and 
after a negative exploration m one case led 
us to the consideration that perhaps the 
position of the bones was not that which 
we had been accustomed to mterpret Re- 
peated observations m dislocations of the 
humerus with consequent abnormal posi- 
tions of the bones have served to substan- 
tiate this view Following some forms of 



trauma the patient is not able to get his 
shoulder mto an ideal contact ivith the 
radiographic plate and distortion of the 
usual roentgenogram is the result In 
other instances when long contmued disuse 
of the shoulder (espeaally in adducbon) 
has supervened the calaum has been mth- 
drawn from the bony structures about the 
jomt and m consequence the thinner areas 
appear as cystic spaces in contrast to the 
more dense cortex Several examples of 
these unusual appearances are here pre- 
sented mth brief histones under each illus- 
tration (Figs 1-7) 

When we had acqmred expenence from 
observations on some of our clmical cases, 
it seemed advisable to determine what 
roentgen-ray appearances nught be ex- 


Fig 1 Case 1 C R No S3 333 ferqale 58 
years of age was admitted to the emergency de- 
partment on Dec 6 1933 She had fallen down 
the cellar stairs stnhrag the left shoulder and left 
side of her head There was pain on movement of 
the shoulder Examination showed a fonvard 
displacement of the left shoulder The arm was 
held close to the side. There was a swelhng over 
the outer tlurd of the clavicle The lower angle 
of the left scapula showed wmgmg A fracture 
could be palpated at the outer third of the clav- 
icle Roentgen rays showed a complete fracture 
of the clavicle, outer thud with ovemdmg of the 
fragments A pecuhar cyst like app^ran^ ivm 
noted in the head of the humerus (as shown) 
Reduction and fixaUon were done m the usual way 
The result of the treatment was exceUent 


pected when the humerus was rotated 
through varymg positions This subject 
will be presented m the paper by one of us 
(W W F ) which follows 
From a study of these patients it is ap- 
parent that trauma, infection, and disuse 
may cause symptoms referred to the 
shoulder joint Roentgen-ray exammabon 
may reveal pecuhar appearing areas m the 
bones about this jomt The physiaan 
must be guarded m his mterpretation of 
these films The diagnosis should not be 
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(continued from previous page) 

ture of the surgical neck of the humerus There ^vas a shadow wth a defimte outhne which suggested a 
cyst or giant-cell tumor ^bsequeut roentgen ray films from different angles proved that this appearance 
was due to a rotation of the greater tuberosity into an antenor position 
Fig 6 Case 6 H C , No 74,060, male, 48 years of age, was admitted to the Orthopedic Department 
with a history of pam m the nght shoulder of five months' duration There was no history of injury General 
eaammation was negative There was slight tenderness beneath the tip of the right acromion process The 
nght shoulder could not be abducted beyond 90“ without pain External rotation ivas about three fourths 
normal Roentgen ray examination showed a decrease m density about both tuberosities There was also 
what appeared to be a cystic area m the base of the coracoid process A diagnosis of subacute subdeltoid 
bursitis was made. The appearances m the humerus resulted from disuse calcium withdrawal The cystic 
appearance of the coracoid was due to the position It disappeared on views taken from another angle 



Fig 7 Case 7 A P,No 81257 female, 43 years of age was seen here first on Oct 17, 
1933 She had been in an automobile accident on Nov 28, 1931 At that time she was 
holdmg out her left hand to indicate a left turn when another car crashed mto her auto from 
behind She was thrown against the door There was soreness and stiffness of the 
shoulders and neck that mght She was under the treatment of her local doctor for two 
months following this without rehef In January, 1932 roentgen ray films were taken 
Pain had been present m her shoulder and neck ever smce the accident ^e had not 
been able to use her left arm for even the hghtest movements without pam She could 
not get her left hand up to her hair Pam kept her awake at night There had been 
shortness of breath, nervousness and occasional hjistencal episodes 

Examination revealed an obese woman apparently m good health General examma- 
tion was normal for her age The left shoulder was painful around the outer end of the 
clavicle and the acromion All motions were apparently much restncted, especially ab- 
duction There was atrophy of the left upper arm muscle No sensory or vasomotor 
changes wwe noted Roentgen ray exarmnation showed areas of decreased calcium con- 
tent over the head of the humerus There was a blotchy distribution of calcium all arminH 
the shoulder joint, in the outer end of the clavicle, and m the scapula as well as in the 
humerus There was slight evidence of arthnuc change around the glenoid reinrin 
/nils patient hadJ^n told that she had a giant-cell tumor or a cyst of the un^ end of 
of the humc^ There was a lawsmt involved with the company which came^ntr, m 
surance on the other machme The claim was made that traZa 

of a cyst or giant-cell tumor m the mjured humerus causeu aevelopment 
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Fig 4 Case 4 M K No 09,917, female, 33 years of age, was admitted to the Strong Memonal Hospital 
on Feb 2 1933 comploimng of pam in the right shoulder Six years previously she began to have severe 
aching pam m the nght shoulder and nght side of the aecL, not reheved by treatment There was no history 
of focal infection or trouble with other joints On exammation she showed atrophy of the nght supraspinatus 
infraspmatus, and deltoid muscles There n as pomt tenderness at the tip of the acromion process Motion 
of the nght shoulder showed good range but was shghtlj painful Roentgen ray examination of the humerus 
showed what appeared to be a large bone cyst in the head of the humerus There was a calcified spot m the 
region of the subdeltoid bursa In another view the cyst like area did not show well but there appeared to 
be a loss of density of the greater tuberosity and the calcified areas in the bursa were more pronounced 



Fig 6 ® 

_ _ Y r No 44574, feniale, 52 years of age fell on the ice March 25 19W striking her left 

Fig 5 5 L C ^ j swellmg of the shoulder Examination showed extiuisite tender- 

?e^^“ut SicTerifuS^^ swelling and^ecchymos« Roentgen ray examination revealed a frac 
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TJoenteen ray examination showed a d^rease i A diasmosis of subacute subdeltoid 
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^ r. n„^7 AP No 81 267 female, 43 years of age, was seen here first oa Oct 17 

She^ been in an automobile accident on Nov 28 1931 At that tune she was 
uTa nVi t her left hand to indicate a left turn when another car crashed mto her auto from 

holding oiA at against the door There was soreness and stiffness of the 

^ - - ’ ■ She was under the treatment of her local doctor for two 

In January, 1932 roentgen ray films were taken 


behind 


shoulders and neck that “JSbt She 
„,onths followin_g_;tos without .ehe 


n '^(id”beeir*present in her shoulder and neck ever smce the accident She had not 
Pain UM lightest movements without pam She could 

be^ ^ tier left hand up to her hair Pam kept her awake at night There had been 
chorfness of breath nervousness and occasional hysterical episodes 

^ Fvamrnation revealed an obese woman apparently m good health General examina- 
Jz normal for her age The left shoulder was painful around the outer end of the 
rf^cle and the acromion All motions were apparently much restncted especially ab- 
duction There was atrophy of the left upper arm muscle No sensory or vasomotor 
changes were noted Roentgen ray exaimnation showed areas of decreas^ calcium con- 
tent over the head ol the humerus There was a blotchy distribution of calcium all around 
the shoulder joint m the outer end of the clavicle and in the scapula os well as m the 
humerus There was shght evidence of arthritic change around the glenoid region 
This patient had been told that she had a giant-cell tumor or a cyst of the upper end of 
of the humerus There was a lawsmt involved with the company which earned auto m- 
surance on the other machme The claim was made that trauma had caused development 
of a cyst or giant-cell tumor in the injured humerus 
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reached until a careful appraisal of all 
symptoms and signs has been made If the 
roentgen rays seem to offer a possible diag- 
nosis of bone cyst or giant-ceU tumor, it is 
well to remember the charactenstics of 
these lesions The bone cyst is likely to be 
m the diaphysis below the epiphyseal hne 
The cortical bone over it becomes thinned 
out by pressure The picture is of a clean- 
cut area visible m every position of the 
bone The giant-ceU tumor of the humerus 
occupies the angle between the upper and 
lower epiphyseal hnes It is of a pecuhar 
type m the humerus, the so-called chon- 
dromatous giant-cell tumor descnbed by 
Codman (1) It differs from the giant- 
cell tumor m other bones by the fact that 
it does not actually destroy the bone to the 
articular cartilage but is restricted to the 


region of the greater tuberosity This 
breaks the rule for giant-cell tumors m 
other bones because the tumor does not ex- 
tend mto the head of the humerus much 
beyond the epiphyseal hne There is pres- 
ent also a thickened strut of normal cor- 
tical bone 3 ust below the tumor In any 
case m which a doubtful cyst-hke lesion is 
exposed by the roentgen-ray examinabon, 
the influence of position should be consid- 
ered One of us (W W F ) has made a 
thorough study of the radiographic appear- 
ances about the shoulder jomt from many 
different angles The results of this study 
will be presented m another paper 
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THE EFFEa OF POSITION ON THE PRODUGIONS OF CYST-LIKE SHADOWS 

ABOUT THE SHOULDER JOINT 

By WALTER W FRAY, M D , Rochester, N Y 


^1^ HE shoulder as a joint of the umver- the same but the central ray is directed 
I sal type displays a mde range of from a point four mches below the jomt 
^ motion m all three planes of space Secondly, Ebrsch recommends a postero- 
The degree of its mobihty is reflected by antenor position with the arm held in a true 


the range of flexion and extension of the 
arm through 180 degrees (hyperextension 
addmg about 45 degrees of additional mo- 
bihty), by the range of abduction through 
90 degrees with an additional 90 degrees if 
rotation of the scapula is taken into con- 
sideration, by the extent of horizontal ab- 
duction and adduction through 90 degrees, 
and finally by the degree of internal and 
external rotation, which m a position of 
horizontal abduction amounts to about 90 
degrees The radiographic appearance 
will, of course, vary ivith the position of the 
arm and shoulder employed dunng the 
techmc It is the purpose m the present 
study to relate the radiographic appearance 
with the anatomic position and to demon- 
strate the manner m which mismterpreta- 
tion may arise due to the employment of 
faulty techmc or to a lack of familiarity 


anatomic position, that is, with the palm 
of the hand held m the supinated position 
A third position recommended by Hirsch 
IS the infero-supenor position, plaang the 
film or cassette on top of the shoulder and 
directing the rays upward and inward 
through the axilla Jerman (2), 1928, de- 
scribes two positions (postero-antenor and 
anteropostenor), the anteropostenor posi- 
tion with the patient supme, the arm 
adducted to the side of the body, and the 
hand restmg over the abdomen The illus- 
tration, however, which accompames the 
descnption of the position does not show 
the arm in the mtemally rotated position 
which results when the hand is placed over 
the abdomen The postero-antenor posi- 
tion IS descnbed by Jerman with the 
patient prone, the face bemg turned to- 
ward the normal side, and the arm ad- 


with normal roentgenologic appearance ducted to the side of the body The focus 
when a restncted or an imusual tec hn ic is stated to be over the outer end of the 
must be followed clavicle Rhinehart (3), 1936, recommends 

The common texts descnbmg x-ray tech- the true anteropostenor anatomic position 
me present a conf usmg picture to the nov- as the standard position if there are no band- 
ice m this field, chiefly because of the ages present and pam does not prevent its 
diversity of techmes descnbed The posi- use He states that a lateral film is ob- 
bons recommended by Hirsch (1), 1920, tamed, at least as regards the humerus 
are anteropostenor films of the shoulder when the arm is mtemally rotated bv 
secured on a 45° angk block Tlie is throwmg the hand m a pronated position 
placed at the side of the body with the fore- over the chest Special techmes are men 
arm midway between supmabon and pro- boned by Rhmehart m order to obtain 
nation In this position therdore the lateral films of the upper humerus m^ 
thumb is uppermo J md the internal epi- event that there are no restnetmg bandages 
condyle points medially and shghtly pos- and excessive pam is not oresent Tw! 
tenorly W,th the shoulder m tlus pos.- special technics mvolT ttIfZ 

tion. Husch states that the central ray either m the a,xillarv remon ^ 

should be directed tram a pomt tour inches supero-mtenor tvpe^film*^ ' “ 

above the shoulder ]omt d the shoulder ffli on ton o? th^L” ,5^' f 
joint itself IS the joint of mam mterest, abducted”^™ ^7!!!!''“,''!;“ 
while If the acromioclavicular joint is de^ rav T. lu 

sued, the position of the patient remams region at nght-a^JL to tof 
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We have taken a senes of 18 films of a 
normal shoulder to illustrate the changmg 
character of the K-ray shadows with altera- 
tions in position We have purposely taken 
these films through the fuU range of flexion 
and extension, adduction and abduction, 
and mtemal and external rotation From 
this study we have gained much m ex- 
penence and we feel that the estabhshment 
of a routme type of techmc is highly desu-- 
able for the average type of case Speaal 
positions have been found to be advanta- 
geous when a restncted study is desired, 
concentratmg attention particularly upon 


Fig 1 Effret of mtemal and external rotation 
Comparison of shoulder films of normal mdividual 
with dried specimen 

(A) Anatomical position The greater tuber- 
osity IS brought into full sahence along the outer 
aspect of the upper humerus The lesser tuberos 
ity is seen distinctly, due to its position on anterior 
aspect of the bone The articular convexity faces 
upward and medially The epiphyseal hne forms 
an acute angle of 55-60 ivith the long axis of the 
shaft 

(B) Extreme mtemal rotation The lesser 
tuberosity is outhned m full sahence along the inner 
aspect of the upper shaft the greater tuberositj 
disappeanng due to its anterior position The 
head faces upivard and the epiphyseal hne forms 
a sbghtly obtuse angle ivith the long axis of the 
shaft 

(C) Extreme external rotaUon The greater 
and lesser tuberosities are partly supenmposed 
upon one another along the outer aspect The 
articular convexity faces strongl> inward and the 
lower articular margin of the head hes on the same 
plane as the lower articular raargm of the glenoid 


some one region or portion of the humerus 
or scapula 

ANALYSIS OF EFFECTS OF ROTATION ON 
ROENTGENOLOGIC APPEARANCES WITH AND 
WITHOUT THE ABDUCTION OF THE ARM 

Changes Produced by Rotahon when Ann 
IS Held in the Adducted Posit on — ^The 
films were obtamed with the patient supme 
For the first exposure the arm, placed 
parallel with the long axis of the body, was 
rotated mward, with the forearm placed 
between the back of the patient and the 
table top m a posibon of hyperextension 
(Fig 1) This position brings the biapi- 
tal groove near the medial aspect of the 
upper humerus The position is an unusual 
one, the lesser tuberosity bemg seen m pro- 
file exceptionally well The greater tuber- 
osity, due to its anterior position, is poorly 
visualized except for its margm at the bi- 
cipital groove The lower articular margin 
of the head is noted at the mid-level of the 
glenoid The mam articular portion of the 
head is directed cephalad with the epiphy- 
seal hue running at a nght-angle to the 
shaft of the bone or tiltmg shghtly away 
from the scapula side As the humerus 
externally rotates to the usual anatonuc 
position, the biapital groove shifts toivard 
the lateral aspect of the bone and the 
greater tuberosity is visualized m profile 
(Fig 1) The outline of the lesser tuber- 
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Fig 2 Effect of rotation at 90° abduction 

ess IS brought out into good rehef by evtem^matfon’^^^^hro^ rotation This proc- 

out« Claude and acromion The head covereTarger poTuoS o^^^ ^'^^dows of the 

ployed, the extent of abduction remaining constant “ acromion as external rotation is em- 


osity IS largely lost except for an indistinct 
margfin at the bicipital groove The lower 
articular margin of the head is observed at 
the level of the junction of the lower and 
nuddle third of the glenoid The plane of 
the epiphyseal hne forms an angle of ap- 
proximately 60 degrees with the lonv axis 
of the shaft 

The position obtained when the hand is 
placed over the abdomen with the arm to 
the side is an intermediate one between the 
anatomic anteroposterior position and ex- 
treme mtemal rotation The anatomic 
relationships as shown m the radiograph 
resemble the anteropostenor film m general 
appearance, but the greater tuberosity is 
not observed m full sahence There is 
always the danger of the arm bemg taken m 

a position with some fonvardfiexion a con- 
ation w^ch favors the production of con- 
fusmg shadows The angle between the 
plane ol the epiphyseal hne and the long 
ams of the h^erns changes from 60 de 
pees for the tme anatomic position to 75 
degrees tor the partially mtemaUy rotated 
position 


With extreme exdemal rotation the mar- 
^ns of the bicipital groove become sharply 
defined at the extreme outer aspect of the 
bone, the greater tuberosity havmg rotated 
to a posterior position and is seen only 
partly m profile (Fig 1) The angle be- 
^veen the epiphyseal hne and the shaft of 
humerus decreases to approximately 
fb articular margin of 

the head hes on practically the same plane 
as the infenor margm of the glenoid 

Effect of Rotation when Arm is Held tn 90 ° 
Abduction with humerus at Right-angle to 
Ihe Uns rlrrs of the Body -Internal rota- 
taon changes the relationship between ar 
bcul^ surfaces of the head and the glenoS' 

^d appearance of thf uppei^ 

^d of the humerus is much the same^as 

Se side"S^4t^r ^ adducted to 
side of the body except that the degree 

theTs^ tnh?‘'°’; “^'"'■at less Std 

full salience as 9 )™^*“ 

rotation is employed 'L^b 
observed at the upper hummus metSS 
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Fig 3 Anatomical basis for appearance of roentgenologic shadows produced by combined movement of 
iiexion and internal rotation 

[Left) Humenis onented at •15'’ fonvard flexion and 90° mtemal rotation Note that the plane of the 
epiph^etd line (indicated by black hne) hes paraUel to the film surface (mdicated by white hne) The 
head looks directly downward tonard the film 

(Rtghl) A radiograph obtamed with the central ray as shoivn by arrow The articular margms of the| 
head are cast upon the film as a circular shadow the margins simulatmg the walls of a cyst The epiphyseal 
line IS absent The margins of the greater and lesser tuberosity are superimposed upon those of the head to 
P^^^tt further confusion This position of the arm is obtamed whenever the arm is strapped across the chest 
m a Velpeau bandage 

Fig 4 Anatomical basis for appearance of roentgenologic shadows produced by combmed movement 
of fleaion and external rotation 


{LtJ'i) Humerus onented at 45° forward flexion and 90° external rotation Note that the epiphyseal 
Ime (indicated by black hue) is now perpendicular to the film surface (white line) The articular surface of 
the head is directed cephalad 

(Rtglit) Radiograph obtamed with central ray as shoivn by arrow The epiphyseal Ime bemg at a right- 
angle to film surface casts a shadow across the extreme upper end of the shaft The convexity of the head is 
directed away from the shaft The lesser tuberosity casts a pomted sahence along the lateral aspect of the 
bone while the shadow of the greater tuberosity is largely lost, bemg visualized through the upper shaft 


to those seen when the arm is held adducted 
to the side 

When the arm is directed vertically up- 
ward m a position of extreme abduchon, 
rotation becomes more limited with less 
marked changes observed at the upper end 
of the humerus 

Effect of Abduction on Relatwns of Scap- 
ula — While the general appearance of the 
humerus remams much the same durmg 
abduction and adduction (provided the 
same degree of rotabon is mam tamed), the 
relations between the shadows cast by the 
various portions of the scapula, clavicle, 
and humerus show marked changes With 
the arm adducted to the side, a line drawn 
between the superior and mfenor glenoid 
tubercle is directed nearly verbcally down 
ward and the vertebral border of the scap- 
ula runs nearly parallel with the spme 
The coracoid is visualized very poorly, its 
base casbng an oval shadow resembling the 
bony outlmes of a cyst while the bp of the 
process overhes the glenoid The scapular 
spine hes at a high level above the plane of 
the coracoid The supraspinous fossa is 
poorly visualized, measuring less than a 
centimeter m width, due to the angle at 


which its outlmes are cast on the film The 
acronuon at its outer end partly overhes 
the humenis The outer end of the clavicle 
appears relatively slender and sbaight, its 
angle bemg entirely missed m this posibon. 
With abducbon the shadow of these struc- 
tures shows a shift m relabonship (Fig 2) 
The coracoid overhes the scapular spine 
and the base of the acromion when the arm 
IS mtemally rotated It tends to be thrown 
above the acromial level as the arm under- 
goes external rotabon and the outer end of 
the clavicle presents its angle or curve with 
mcreasmg external rotabon With extreme 
external rotation, the coracoid is observed 
between the base of the acromion and the 
outer end of the clavicle The outer por- 
bon of the acronuon overhes a larger por- 
tion of the shadow of the upper hiunerus 
than when the arm is abducted This effect 
is likewise increased by external rotabon 
In the posibon of exbeme abducbon with 
the arm directed verbcally upward, the 
coracoid — both its base and process is 
well visuahzed, the shadow bemg noted 
medial to the plane of the scapular spine, 
with its process directed upward and later- 
ally near the shadow of the acromiocla- 
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vicular joint The acromion is visuabzed 
only through the humerus except for the 


angle The plane of the glenoid forms an 
angle of more than 45 degrees with the 



mcUyTuS because of its anterior po^Uon) just below the epiphyseal hue over the 

^'’Evt^Ve^em ^rotation tuberosity has been turned to 

a 4ort posterior Wuon whUe the lesser tuberosity may be identified far laterally overlying 

^ Tupp^r t^hO rotatio^ l^r tuLrosity ,s brought mto ^ce 

henrf now faces away from the axilla t-. * 

^ t r^Dfr left) Forty five degrees of forward flexion without rotation Position of the arm 
to uhtier left except for flexion The shadow of the lesser tuberosity is thrown up- 
ward m the betwe^ the greater tuberosity and the head Note the tendency for the 

^^vteroaUotation (90') and forward flexion (-15°) The lesser tuberosity 
IS ^t mto sahence on the lateral aspect of the bone while the greater tuberosity is visualized 
indistinctlj through the upper shaft due to its postenor posiUon The head faces vertically 

right) Internal rotation (90') and forward flexion (-15“) The head looks down- 
wtud toward the film its articular margins casting a shadow simulatmg a cyst The two 
tuberosities are superimposed over the circular outline of the head and portions of their 
margins may comcide with those of the head The straight hne of mcreased density mn 
nmg vertically downivard through the inner portion of the outhne of the head is cast by the 
lateral margin of the bicipital groove The curved line representmg the lower border of the 
cj-st hke shadow is cast by the inferior articular margin of the head 


region about the jomt The outer one- spme The supraspinous fossa appears 
third of the clavicle is well seen ivith its much broader, bemg brought mto full 
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salience, an effect qmte different from that 
obtained when the arm is held m adduction 
Postero-antenor films of the shoulder 
are usually not indicated smce it places the 
scapula some distance from the film 
However, one position was foimd to be use- 



Fig 6 Effect of position of tube focus on 
roentgenologic relationships 

( Upper) Tube focus four inches above shoulder 
joint The superior articular margin of the head 
IS caste ntirely free from the shadow of the aero 
mion The outer end of the clavicle overlies the 
acromion with the result that the acromioclavicu- 
lar jomt IS not well defined The clavicle lacks 


Its usual curve 

{Middle) Tube focus directly over the shoulder 
jomt A small porUon of the superior articular 
margin of the head overlaps the acromion The 
clavicle IS cast at a somewhat higher level with 
less overlappmg of acromion and clavicle is cast 
at a somewhat higher level with less overlapping 
of acromion and clavicle. The coraimid tuberosity 
is parUy brought mto sahence The curve of 

four mches below shoulder 
joint While the shoulder jomt is not cl^ly d^ 
fined due to supenmposed shadows of the bead 


ful, presentmg much the same mfonnation 
obtamed with the arm m full abduebon. 
This IS obtamed by roUmg the body of the 
patient m the supme position m an obhque 
plane with the axilla apphed closely to the 
film surface, the central ray bemg directed 
downward through the shoulder at nght- 
angles to the film surface 

EFFECT OF ROTATION ON ROENTGENOLOGIC 
APPEARANCE OCCURRING DURING FLEXION 
AND EXTENSION OF THE ARM 

The vanous portions of the scapula 
undergo very little shift m relafaonships 
until attempts at extreme flexion are em- 
ployed At moderate forward flexion (45 
degrees from the frontal plane of the body), 
the changes are hnuted to the appearance 
of the humerus These latter changes 
however, are marked, varymg greatly with 
the degree of rotation In the position of 
mtemal rotation (with 45 degrees of for- 
ward flexion) the plane of the epiphyseal 
Ime is approximately parallel with the 
film (Fig 3) The epiphyseal fine, as a 
result, is not visuahzed The articular 
margms of the head cast a circular shadow 
which is seen, superimposed upon neck and 
tuberosities On the film it appears as a 
cyst, the articular margins of the head 
simulatmg the walls of the cyst The 
superior margm of the greater tuberosity 
hes near the supenor articular margin of 
the head and may even he above it, de- 
pendmg upon the amount of flexion em- 
ployed It should be noted that mtemal 
rotation and forward flexion result when- 
ever the forearm is apphed to the anterior 
aspect of the chest and bandaged m the 
usual maimer with a Velpeau or a Sayre 
bandage 

and outer clavicle upon adjacent structures, the 
acromioclavicular joint js outlined exceptionally 
well The shadows of the acromion and outer 
clavicle are widely separated Both the coracoid 
tuberosity and the curve of the clavicle are best 
seen on this type of film A low tube focus favors 
definition of the outer end of the clavicle acromio- 
clavicular joint and acromion while a high tube 
focus best defines the outline of the shoulder joint 
A much bghter exposure is desirable for definition 
of the acromioclavicular joint than has been em 
ployed here. This may be accomplished by de 
creasing exposure factors or better# by the use of a 
wedge filter over this region of the film 
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With external rotation (maintaining the 
45° forward flexion), the plane of the 
epiphyseal hne becomes perpendicular to 
the film (Fig 4) The notch between the 
head of the greater tuberosity, representing 
the anatomical neck, is well visuahzed 
The outhnes of the greater tuberosity are 
seen very mdistmctly The lesser tuber- 
osity IS thrown over laterally into full 
sahence 

From an analysis of these positions the 
causes for the production of confusmg 
shadows become apparent Forward flex- 
ion combmed with internal rotation throws 
the face of the head downward toward the 
film, a position favormg the production of 
cyst-hke shadows at the upper end of the 
humerus If partial forward flexion is at 
all marked (such as results from strapping 
the forearm across the chest), large round 
shadows sunulatmg cysts are certain to 
occur on the fihn 

Smce this is a common position of the 
arm for many of the common injunes of the 
arm and shoulder, it behooves the roent- 
genologist to recognize the manner in which 
the films have been obtained If any doubt 
exists as regards the mterpretation of the 
fihns, an additional fihn ehnnnatmg exten- 
sion and mtemal rotation should be ob- 
tamed, or, if this is impossible, the opposite 
or normal side should be taken m a position 
identical with that of the injured side 
For routme purposes anteroposterior 
films of the shoulder jomt should be taken 
with the arm held m the true anatomic 
position or as close to this position as cir- 
cumstances permit (the pahn of the hand 
bemg directed anteriorly) If removable 
bandages or shngs are present, the arm 
should be suffiaently freed to e limina te in- 
ternal rotation and forward flexion Ab- 
duction of the arm is not apt to produce 
shadows difihcult to mterpret The rela- 
tions between the axis of the humerus and 
the scapula will, of course, vary with the 
degree of abduction, but cyst-hke shadows 
will not appear unless mtemal rotation and 
forward flexion are penmtted Smce, how- 
ever, there is a tendency on the part of the 


patient to mteraally rotate the arm as 
abduction is mcreased beyond the 90° 
angle, for routme purposes it would appear 
d esir able to avoid abduction Forward 
flexion of the arm is particularly undesir- 
able, external rotation supenmposmg the 
shadows of the greater tuberosity upon the 
shaft, while mtemal rotation superimposes 
the shadow upon the head (Fig 5) 

In carrymg out roentgenologic examma- 
tions to define local portions of the humerus 
or scapula, the followmg positions are 
valuable For the head, greater tuberosity, 
and surgical neck of the humems, external 
rotation favors throwing each part mto 
sahence Abduction is to be avoided be- 
cause the shadow of the acromion overhes 
mcreasmg amounts of the head as abduc- 
tion occurs For the lesser tuberosity, for- 
ward flexion of the arm (30 to 45 degrees) 
will aid m throwing the shadow of this 
portion of the humerus upward so 
that it can be visuahzed close to the 
supenor border of the humerus, lymg be- 
tween the head and the greater tuberosity 
This portion of the humerus may also be 
frequently visualized with satisfacfaon by 
external rotation of the arm combmed with 
horizontal abduction This position will 
throw the lesser tuberosity mto sahence 
along the lateral border of the upper hu- 
mems This latter position is similar to the 
former m that both employ forward flexion 
of the arm and differ from it m that the 
latter combmes this movement with ex- 
ternal rotation This is a very satisfac- 
tory position provided the arm can be 
placed m it and provided one remembers m 
makmg the mterpretation that forward 
flexion of the arm tends to produce cyst- 
hke shadows through the upper humems 
The bicipital groove is usually best visual- 
ized by external rotation, the groove bemg 
cast along the lateral border of the upper 
humerus The deeper portion of the trough 
of the groove is visuahzed if horizontal 
adduction is employed in addition to ex- 
ternal rotation 

The articular end of the acromion is seen 
through its narrowest aspect when filmt; are 
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salience, an effect quite different from that 
obtained when the arm is held m adduction 
Postero-antenor films of the shoulder 
are usually not indicated since it places the 
scapula some distance from the film 
However, one position was found to be use- 



ful, presentmg much the same informabon 
obtamed with the arm m full abducbon. 
This is obtamed by rolhng the body of the 
patient m the supme posibon m an obhque 
plane with the axilla apphed closely to the 
film surface, the central ray being directed 
downward through the shoulder at nght- 
angles to the film surface 

effect of rotation on roentgenologic 
appearance occurring during flexion 
AND extension OF THE ARM 

The various portions of the scapula 
undergo very httle shift m relabonships 
until attempts at extreme flexion are em- 
ployed At moderate forward flexion (45 
degrees from the frontal plane of the body), 
the changes are hunted to the appearance 
of the humerus These latter changes 
however, are marked, varymg greatly with 
the degree of rotation In the posibon of 
internal rotabon (with 45 degrees of for- 
ward flexion) the plane of the epiphyseal 
hne IS approximately parallel with the 
film (Fig 3) The epiph 3 ^eal hne, as a 
result, IS not visualized The arbcular 
margins of the head cast a circular shadow 
which is seen, superimposed upon neck and 
tuberosibes On the film it appears as a 
cyst, the arbcular margins of the head 
simulatmg the walls of the cyst The 
supenor margm of the greater tuberosity 
hes near the supenor arbcular margm of 
the head and may even he above it, de- 
pendmg upon the amount of flexion em- 
ployed It should be noted that mtemal 
rotabon and forward flexion result when- 


Fig 6 Effect of position of tube focus on 
roentgenologic relationships 

( Upper) Tube focus four inches above shoulder 
joint The supenor articular margm of the head 
IS caste ntirely free from the shadow of the acro- 
mion The outer end of the clavicle overlies the 
acromion with the result that the acromioclavicu- 
lar joint IS not well defined The clavicle lacks 
its usual curve 

{Middle) Tube focus directly over the shoulder 
joint A small portion of the supenor articular 
margin of the head overlaps the acromion The 
clavicle IS cast at a somewhat higher level with 
less overlappmg of acromion and clavicle is cast 
at a somewhat higher level with less overlapping 
of acromion and clavicle The coracoid tuberosity 
IS partly brought into sahence The curve of 

clavicle 13 largely lost , , , , j 

[Lower) Tube focus four mches below shoulder 
joint While the shoulder jomt is not cl^ly de- 
fined due to superimposed shadows of the bead 


ever the forearm is apphed to the anterior 
aspect of the chest and bandaged m the 
usual manner with a Velpeau or a Sayre 
bandage 

and outer clavicle upon adjacent structures the 
acromioclavicular jomt is outlined exceptionally 
well The shadows of the acromion and outer 
clavicle are widely separated Both the coracoid 
tuberosity and the curve of the clavicle are best 
seen on this type of film A low tube focus favors 
definition of the outer end of the clavicle acromio 
clavicular joint and acromion while a high tube 
focus best defines the outline of the shoulder joint 
A much hghter exposure is desirable for definition 
of the acromioclavicular joint than has been cm 
ployed here This may be accomplished by de 
creasmg exposure factors or better, by the use of a 
wedge filter over this region of the film 
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If abduction of the arm is not pos- 
sible, much of this same effect can be pro- 
duced by employing a tube focus about 
four inches below the shoulder joint This 
position visuahzes both the outer end of the 
clavicle and the acromioclavicular jomt 
qmte satisfactorily If one employs a 
higher tube focus, the clavicle is seen less 
well, and when the focus becomes above 
the shoulder joint level the outer end of the 
clavicle and the acromion process overhe 
one another The articular end of the 
acromion commonly appears as a slender 
oval cyst This position should be avoided 
m all cases m which an acromion or outer 
end of the clavicle is to be examined A 
tube focus four inches medial, with the arm 
adducted, may be employed to visualize 
the glenoid and neck region of the scapula 
when abduction of the arm is impossible 

EFFECT OF SHIFT IN POSITION OF FOCAL 
SPOT IN RELATION TO SHOULDER JOINT 

In shiftmg the tube focus four mches 
above the jomt (Fig 6), the articular por- 
tion of the head is thrown entirely down 
below the acromion process so that this 
region of the humerus is seen with excep- 
tional danty This position, however, 
does not show the outer end of the acro- 
mion or the acrotmoclavicular joint to best 
advantage The outer end of the clavicle 
IS observed overlying the acromion process 
Shiftmg the focus of the tube four mches 
below the level of the shoulder jomt pro- 
duces marked changes m relationships of 
the humerus, the acromion, and the clav- 
icle The humerus is observed overlymg 
a portion of the acromion The acromio- 
clavicular joint and outer portion of the 
clavicle, mcludmg its curve, is seen with 
great clarity if not over-exposed When a 
tube focus four mches meial to the jomt 
IS used, the region about the glenoid and 
the neck of the scapula is seen without the 
presence of any confusmg shadows This 
throws a large portion of the scapula away 
from the nb cage so that its borders are 
usually visualized without difficulty, par- 
ticularly the axillary border Shiftmg the 
tube focus four inches lateral to the 


shoulder joint does not appear to aid m 
visuahzmg any portion of the scapula, 
humerus, or clavicle 

FACTORS IN THE PRODUCTION OF CYST-LIKE 
SHADOWS 

Position undoubtedly is the greatest 
single factor contnbuting to the production 
of confusmg shadows This study has 
shown that a composite motion of the arm 
is usually necessary before the shadows are 
particularly confusmg (Fig 7) Internal 
rotation when combined with forward 
flexion of the arm has been found to pro- 
duce these shadows with great regularity 
Simple internal rotation without forward 
flexion, for example, is not apt to be particu- 
larly confusmg, though such films are 
not desirable for routme radiography 
Forward flexion ivithout any internal rota- 
tion may senously handicap the mterpreter 
and IS more apt to do so than internal rota- 
tion alone The combination of these two 
movements is necessary for the produc- 
bon of typical cyst-hke shadows This 
combmed movement throws the head face 
downward toward the film and one ob- 
serves the arbcular margm of the head as 
a roimd cyst-hke shadow There are other 
factors which contribute to the producbon 
of these shadows or tend to accentuate 
them These are (1) diffuse atrophy of 
bone and degenerabve changes occurrmg 
at the articular margins of the upper hu- 
merus, (2) atrophy which leads to a 
washed-out appearance of the bone and 
tends to impart a translucent appearance 
to the center of the cyst-like shadow, (3) 
the presence of new bone formabon at the 
arbcular margins which accentuates the 
margms of the cyst-hke shadow and tends 
to give a true wall effect to the cyst It 
should be noted that while bone atrophy 
and degenerabve changes at the arbcular 
margins of the head accentuate the effect, 
these factors are impotent unless the head 
is thrown m a position of mtemal rotabon 
and forward flexion such as results when 
the forearm is strapped across the front of 
the chest 
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obtained in the usual anteropostenor posi- 
tion, but its broader dimensions may be 
obtained by abductmg and externally 
rotating the arm The base of the acro- 
nuon IS better visuahzed without abduc- 
tion As the extent of abduction mcreases 
the base of the acromion and the scapular 
spine run m a nearly straight hue as a broad 
band of density The coracoid process is 
very poorly visuahzed in the usual antero- 
postenor film of the shoulder, but can be 
brought mto sahence by abduction and ex- 
ternal rotation of the arm In complete 
abduction, the tip of the coracoid process 
often overhes the outer end of the clavicle 
At 135 degrees of abduction, the coracoid 
process is usually visuahzed above the level 
of the supenor border of the scapula and 
beneath the clavicle, and is seen with great 
clanty m this position If the shoulder is 
taken at 90 degrees of abduction, external 
rotation matenally aids in throiving the 


coracoid process mto sahence The glenoid 
and the neck of the scapula are usually best 
brought into sahence if pam does not pre- 
vent the use of the position by extreme ab- 
duction, elevatmg the arm away from the 
Side of the body as much as possible Tbs 
also outhnes the supenor border and the 
axillary border of the scapula to great ad- 
vantage, the use of this position permitting 
the visuahzation of the axillary border, and 
the lateral portions of the scapula, mclud- 
ing the glenoid, are entirely free of lung 
structures The outer end of the clavicle 
IS often poorly visuahzed in the usual an- 
teropostenor films of the shoulder The 
curve IS commonly lacking and the clavicle 
imparts a straight appearance wbch is 
entirely erroneous The normal sweep of 
the outer end of the clavicle is observed 
without difficulty if the individual is able 
to abduct the arm above the head and ex- 
ternally rotate the arm as much as possible 



Fie 7 Effects of mternal rotation forward flexion and the two roovenients combined 

Extreme mtenial rotation without forward flexion The articular convexity is sharply outlined 
diwted upward and shghtly away from the scapula. The plane of the epiphyseal hue can be identified 

^'f^^«)*^^Fonv^d?eViOT without internal rotation The epiphyseal line is lost While a definite 

i( chndow 13 not identified there is a tendency for the upper humerus to appear vacuolated 

Forwl^d Kn and mtemal rotation (90») The margins of upper hume^ outhne a 

o chnrtom The infenor border of this shadow is due to lower articular margm of the head lU circular 
cyst-likesh j * the superimposed shadows of the outward flarmg of the cortex of the greatw 

contour rltation and forwar^xion alone are mcapable of producing the typical shadow of a cyst, 

wtde'^Se wtU produce such a shadow with great regularity 





THE GASTRO-INTESTINAL TRACT IN CHILDREN' 

By JOHN S BOUSLOG, A B , M D , Denver, Colorado 


I N studying the roentgenologic evami- 
nation of the intestinal tract of 
adults we are often confronted with 
various problems which are very difficult 
toexplam Dr Cunmngham, Dr Walton, 
Dr Hanner, Dr Waltz, and I studied the 


In the mvestigations of the gastro- 
mtestinal tract it seems desirable that 
efforts should proceed along the Ime of 
adaptmg the techmc more closely to the 
normal functionmg of the alimentary 
tract In this way tlie physiology as well 



Fig 1 A. StiUbirth No air la lungs or gastro intestinal tract {Lejt ) 

Fig 1-B Two hours after normal birth Air is m stomach and small intestmes 
on left side ) 


mtestmal tract of infants in an attempt to 
arrive at a better understandmg of the nor- 
mal and pathologic gastro-mtestmal con- 
ditions m adults These infants were 
studied from the age of ten days to four 
months I shall not take your tune to 
give any techmcal procedure as this has 
been pubhshed, except to state that we 
studied these children under their normal 
environments and routine at the Cntten- 
don Home in Denver 


^ Read before the Midsummer Radiological Confer- 
ence in the RocV> hlountains Aug 5 6 and 7 1936 
Denver. Colorado Sponsored b> The Denver Radio- 
logical Club 


as the anatomy of these structures can be 
studied and the beginnmg of disease can 
be detemuned by the early pathologic 
changes 

An opaque meal may soon be devised 
which IS less artificial and unpalatable than 
any we are now usmg The recent mtro- 
duction of the meal m a more dilute form 
so as to demonstrate the rugse of the stom- 
ach and to show more clearly the peristal- 
tic action IS a good mdication of what may 
be done Dr Pendergrass m his work has 
shown the effects of different meals and 
drugs on the reaction of the mtestmal emp- 
tying tune and m the mtestmal pattern 
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SUM1L\RY AND CONCLUSIONS 

1 The effect of movement of the 
shoulder jomt upon the changmg anatomic 
relabonships has been correlated mth the 
radiographic appearances produced as a 
result of such movement 

2 For routme radiography of the 
shoulder, the placmg of the arm m the ana- 
tomic position ivith the pahn of the hand 
forward m the supmated position is recom- 
mended whenever external rotation can be 
employed, because this position defines the 
body structures at the shoulder with great 
clarity except for the lesser tuberosity of 
the humerus, and at the same tune avoids 
the possibihty of the production of con- 
fusmg shadows 

3 For the lesser tuberosity and por- 
tions of the scapula and outer clavicle, 
several positions have been described which 
iviU greatly enhance the amount of infor- 


mation to be gamed by radiography if the 
position proves to be one whi<± can be 
assumed by the patient 

4. Internal rotation and forward flex- 
ion of the arm are to be avoided m radi- 
ography of the shoulder These movements 
of the arm favor the production of con- 
fusmg shadows m the upper end of the 
humerus and offer a further disadvantage 
m that the head and neck as well as the 
tuberosity are not clearly defined 

5. A tube focus four inches above the 
shoulder jomt favors better defimtion 
of this ]omt, while one four mches below 
the shoulder joint enhances the defimtion 
at the acrormoclavicular level 
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a part of the gastro-mtestinal contents 
This raises the question as to the possi- 
bihty of air being the first stimulant to 


The stomach as it fills with the meal 
moves outward toward the anterior abdoim- 
nal wall, shghtly downward, and to the 



Fig 2-C Two-hour film , small intestinal pattern different from adult {V^per left, two vtcas) 
Fig 2-Z> Four hour film meal progressing rapidly through intestmes ( Upper right ) 

Fig 2 £ Eight hour film , meal practically aU m colon {Lower left ) 

Fig 2-F Twenty eight hour film , small residue in lower left colon {Lower right) 


enter the gastro-mtestmal tract, and it 
may be a large factor m startmg the first 
desire to nurse 

The infant stomach assumes a trans- 
verse position, IS high m the abdomen, and 
to date, not a smgle low stomach has been 
noted m a normal child under mne months 
of age The lower border of the greater 
curvature is usually above the level of the 
third lumbar vertebra It takes various 
shapes, dependmg upon the age of the m- 
fant The most usual shapes are the 
followmg pear-shape, ovid, occasionally 
steer-hom The shape of the stomach 
vanes m different e\anunations 


nght, completely obscurmg the pylorus 
and duodenum m the postero-antenor 
view The meal starts leavmg the stom- 
ach immediately There is seldom any 
evidence of a peristaltic wave m the norm^ 
infant stomaii under three months of age 
Apparently the stomach contracts gradu- 
ally m its enbrety as it seems to shrink m 
size m ah. diameters as the contents enter 
the small mtestmes This findmg has not 
been conclusively estabhshed and is still 
bemg mvestigated Only occasionally is 
a penstaltic wave observed on the roent- 
genogram 

As the stomach empties it tends to form 
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In order to obtain as much knowledge as 
possible a few \-rays were taken of infants 
after normal birth and before a single 


studies were performed at St Anthony’s 
Hospital The procedure revealed the 
observed by Dr W^asson and myself, 



Fig 1C Same child as shown m Figure 1 B, si.\ hours after birth air is con 
tinuing through the intestines (ir/l) 

Fig 1-D Same child as shoivn m Figure 1-5, twenty four hours after birth 
mtestinal tract filled with air {Right ) 



Fig 2 4 Child aged eleven da> s Postero-antenor view stomach is high and m 
transverse position, duodenum not showmg {Left ) 

Fig 2 B Ten mmutes later, obhque view showmg duodenum {Right ) 


breath had been taken, then a second x- 
ray immediately after the first breath, 
followed by others at five mmutes, ten 
minutes, and at twenty-four hours These 


that air enters the stomach with the first 
breath and with subsequent breathing con- 
tinues on through the intestinal tract 
From then until after death, air makes up 
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„ the tetention oi the stomaeh, aad « the lesser curvature of the stomach and 

Sr r— ° "t " ylX^.ofspe galmtoest as 

1' '~W ^ d I 



k — .Ml ». 

Fig 4-A Child aged five months, fifteen mmute film, obhque 
denum only slightly visualized ( Upper left ) 

17.., 1 n n.... U...., Ill 1 t 3 


, — . — view Stomach high, duo- 

mum only slightly visualized ( Upper left ) 

Fig ■Jr-.B One and one half-hour film stomach has changed shape and duodenum visualized 
un level with lower part of stomach ( Upper rtghl ) 

Fig -i-C SL\-hourfihn, stomach pracucally empty, mtestinal pattern different from adult. 
(Middle Ml ) 

Fig 4-Z) Nme hour film stomach empty, meal practically all m colon (Middle rtghl ) 
Fig 4-£ Twelve hour film, meal all m colon (Lower l^t) 

Fig -i-F Twenty four hour film , small amount of meal remammg m rectum (Lower right) 
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a large tube Often at this stage the 
pylorus and duodenum are seen stretchmg 
to the right on about the same level with 


the stomach proper The pylorus is not 
clear-cut and is just noted at the end of the 
stomach Its position vanes, according 



Fig 3 A Child aged tivo months Postero-antenor view of stomach m transverse posi- 
tion {Upper left) 

Fig 3-5 Twenty ramutes later oblique view showmg duodenum m honiontal posi 

One-hour Sim duodenum appears as tube {Middle left) 

Fig 3-5 Three-hour Sim, stomach contracting m its entirety {Middle rtthl ) 

Fig 3-£ Snc hour 61m stomach empty, no deSmte mtestmal pattern {Lower UJt) 

Fig 3 F Twenty four hour Sim very small residue m cecal region {Lower right ) 


{Upper left ) 

3-B Twenty ramutes later oblique view showmg duodenum m honiontal position. 
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Fig QA Child aged nineteen months Stomach high m abdomen {Upper 
'efl) 

Fig 6-5 Fifteen minute film, obbque vieiv showmg duodenum and stomach 
changmg to adult type ( Upper right ) 

Fig 6-C One-hour film mtestinal pattern beginning to change to adult type 
{Middle left ) 

Fig 6-5 Four hour film, mtestinal pattern m ileum changmg to adult type 
{Middle right ) 

Fig 6 E Twenty four-hour film, showmg more stasis of colon than m young 
mfant {Lower left ) 

Fig 6-F Forty-eight hour film, colon completely empty {Lower right ) 
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the first portion is behind the pylonc end 
of the full stomach and cannot be seen in 
3.n x-ray taken from the direct postero- 


When the second and third portions are 
visualized they are practically the same as 
the first portion 



^ __ L 1 . 1 

Fig 5-/4 Child aged one year oblique view Stomach high in abdomen 
( Upper left ) 

Fig 5-5 Same child erect position Stomach does not swing down as m 
adult ( Upper right ) 

Fig 5-(7 Four hour film, mtestmal pattern begirmmg to change to adult type 
{Lower left ) 

Fig 5-5 Six hour film stomach practically empty, meal filhng colon to 
splemc flexure colon was empty m twenty four hours {Lower right ) 


anterior view The infant must be ro- 
tated well to the nght— to about a 60° 
angle The usual tnangular cap is rarely 
seen, the first portion of the duodenum 
fills m a horizontal position as a more or 
less short straight tube and, as a rule, m 
the first few months, hes at the level of the 
first lumbar vertebra The second and 
third portions are seldom visualized, ap- 
parently due to the rapid emptymg tune 


In the jejunum and ileum the meal is 
apparently segmented and grouped The 
segments usually have oblong shape with 
not much form These segments are 
found grouped m various sections of the 
abdomen as the meal progresses The 
usual feathery appearance (sometimes spo- 
ken of as “snow flake appearance”) of the 
jejunum, seen m the adult, is not observed 
m infants 
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smaller m children than m the adult 
The variations m the anatomy men- 
tioned m regard to mucosa, submucosa, 
and musculans probably account for the 
statement made earher m this paper, to the 
effect that the meal is segmented and 
grouped m the jejunum and ileum m the 
infants studied 

The small mtestme bears the pnncipal 
work of digestion and absorption of food 
The digestion of the food is accomplished 
by two mam types of mtestmal motihty 
the peristaltic and pendulum motions 
The peristaltic motions serve to propel the 
mjected food onward through the mtes- 
tmal canal, while the pendulum motion 
serves to nux the food mth the mtestmal 
jmces The pendulum motion ongmates 
by co-ordmation of the annular and longi- 
tudinal musculature by which the contrac- 
tion of the longitudmal musculature of the 
mtestme is shortened and broadened, and 
the contraction of the annular musculature 
IS constricted Thus these motions cause 
the food to be digested and contmuaUy 
penmt the food to come m contact with 
new surfaces of the small mtestmal mucosa 
for absorption 

The exceedmgly hvely peristalsis of the 
small mtestme is significant for the dura- 
tion of the mtestmal passage m the young 
infant The meal is often at the cecum m 
one and one-half hours and the small 
mtestme is empty m five hours unless the 
stomach is slow m emptymg, while m the 
adult the tune is usually about three hours 
to reach the cecum and from eight to ten 
hours to empty 

The digestive activity of the large mtes- 
tme plays only a subordmate rdle in com- 
parison with that of the small mtestme 
It IS here that we see many of our problems 
m the adult The stagnation and exclu- 
sion of the mgested food and the resorption 
of the water thus causes a thickenmg of the 
mtestmal contents 

The waves of the large mtestme corres- 
pond essentially to those of the small 
mtestmes Here also are found the per- 
istaltic and pendulum mobons, which have 
the same funcbon as m the small mtes- 


tmes Von Bergmann and Katsch showed 
that the haustra are not anatomic prefor- 
mabou structures, but m the changeful 
play of mobon, they exercise the funcbons 
of mixmg, kneadmg, and pendulum acbon, 
which m the polymorphic hausbation 
find a multiform expression m the roent- 
genogram The haustra are said to be 
absent m the newborn, but they appear m 
the first months of post-natal life This 
IS not true, as they are present m our senes 
on our first exammabons, namely, m 
babies of from ten to fourteen days old 
They are not as pronounced as m the adult, 
but one would not expect to find them so, 
due to the difference m the development of 
the mucosa, submucosa, and musculans, 
as descnbed above 

The cecum m the infant is in approxi- 
mately the same topographical relabon as 
m the adult I have already menboned 
the posibon of the transverse and descend- 
ing colon I wish to repeat that as a rule 
the colon is empty m these babies m 
twenty-four hours, which is not the case m 
the adult If there is any residue m the 
colon at twenty-four hours, it is usually 
only m the sigmoid and rectum There- 
fore, it IS possible that the constipation 
seen m adults may be the result of the 
stagnabon of the lower part of the colon, 
begmnmg m infancy Infants have an 
average of two stools per day, while m 
adults the average is only one That one 
stool does not empty the colon is proved by 
the barium meal remainmg m the colon 
usually for thirty-suc hours or longer, de- 
pending upon the amount of consbpabon 

If one studies the adults who have two 
evacuabons per day he finds that they do 
not have the toxic condibons seen m pa- 
bents with consbpabon In comparison, 
babies reqmre more nourishment than 
adults, but they do not have the stagnation 
of the colon Thus it follows that absorp- 
bou from the mtestmes must take place 
more energetically m early childhood than 
m the adult hfe 

In discussing the gasbo-mtesbnal x-rays 
of infants and young children, their exact 
age must always be taken mto account, as 
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When the meal reaches the cecum there 
IS not the delay which is quite customary 
m the adult It moves rapidly on toward 
the rectum The position of the colon is 
not unhke that in the adult except that the 


owe our first roentgen observation of the 
mtestmal motions m animal and man 
The structure of the intestinal tract in 
infancy and childhood is different from 
that of the adult Many observers have 




Fig 7-A Cfuld aged sl\ weeLs, appendix showing cecum empty {Left ) 

Fig 7-B Same child checkmg to show cecum filled appendix is retrocecal {Rtghl ) 


transverse colon is not low and assumes a 
fauly straight hne across the abdomen, 
usually crossmg at the level of the first or 
second lumbar vertebra, but this depends 
on the state of dilatation of the stomach 
by gas The hepatic and splemc flexures 
are as a rule gradual curves, but they seem 
well fixed The penstaltic waves appar- 
ently move the contents with ease and 
although the meal is often cut mto widely 
separated segments, the haustra are not 
icute or pronounced As a rule the bar- 
urn meal has entirely left the gastro- 
ntestmal tract m twenty-four hours Oc- 
casionally a few areas of opaque residue 
ue left m the sigmoid and rectum 
The roentgen exammation permits study 
)f the motor fimction of the mtestmes and 
he progressive action of their contents 
mder physiologic conditions m a contmu- 
lus manner It is to Cannon that we 


noticed the thm, paper-like consistency of 
the mtestmal wall Exammed, it reveals 
the followmg 

(o) The mucous folds and the valvulae 
conmventes are more abundant m child- 
hood, but their lengths and heights are 
distmctly smaller than m the adult 

(6) The mucous membrane is absolutely 
and relatively more developed than the 
muscular layer, it is very dehcate and 
vascular, and more cellular as compared 
with the adult 

(c) The submucous tissue is less m quan- 
tity and more dehcate m character The 
elastic fibers are feebly developed — a fact 
which explains the greater vulnerability of 
the infant’s mtestmes as compared noth 
those of the adult The musculans shows 
a thickness equal to both the mucosa and 
submucosa 

(d) The size of the villi and folhcles is 
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smaller m children than m the adult 

The variations in the anatomy men- 
tioned m regard to mucosa, submucosa, 
and musculans probably account for the 
statement made earher in this paper, to the 
effect that the meal is segmented and 
grouped m the jejunum and ileum in the 
infants studied 

The small intestme bears the prmcipal 
work of digestion and absorption of food 
The digestion of the food is accomphshed 
by two mam types of mtestinal motihty 
the peristaltic and pendulum motions 
The penstaltic motions serve to propel the 
mjected food onward through the intes- 
tinal canal, while the pendulum motion 
serves to mix the food with the mtestmal 
jmces The pendulum motion ongmates 
by co-ordination of the annular and longi- 
tudmal musculature by which the contrac- 
tion of the longitudmal musculature of the 
mtestme is shortened and broadened, and 
the contraction of the annular musculature 
IS constricted Thus these motions cause 
the food to be digested and contmuaHy 
penmt the food to come m contact with 
new surfaces of the small mtestmal mucosa 
for absorption 

The exceedmgly hvely penstalsis of the 
small mtestme is significant for the dura- 
tion of the mtestmal passage m the young 
infant The meal is often at the cecum m 
one and one-half hours and the small 
mtestme is empty m five hours unless the 
stomach is slow m emptymg, while m the 
adult the time is usually about three hours 
to reach the cecum and from eight to ten 
hours to empty 

The digestive activity of the large mtes- 
tme plays only a subordmate r61e m com- 
parison with that of the small mtestme 
It is here that we see many of our problems 
m the adult The stagnation and exclu- 
sion of the mgested food and the resorption 
of the water thus causes a thickenmg of the 
mtestmal contents 

The waves of the large mtestme corres- 
pond essentially to those of the small 
mtestmes Here also are found the per- 
istaltic and pendulum motions, which have 
the same function as m the small mtes- 


tmes Von Bergmann and Katsch showed 
that the haustra are not anatomic prefor- 
mation structures, but m the changeful 
play of motion, they exercise the functions 
of nuxiug, kneadmg, and pendulum action, 
which m the polymorphic haustration 
find a multifonn expression m the roent- 
genogram The haustra are said to be 
absent in the newborn, but they appear m 
the first months of post-natal Me This 
IS not true, as they are present m our senes 
on our first exammations, namely, m 
babies of from ten to fourteen days old 
They are not as pronounced as m the adult, 
but one would not expect to find them so, 
due to the difference m the development of 
the mucosa, submucosa, and musculans, 
as descnbed above 

The cecum m the mfant is m approxi- 
mately the same topographical relation as 
m the adult I have already mentioned 
the position of the transverse and descend- 
ing colon I wish to repeat that as a rule 
the colon is empty m these babies m 
twenty-four hours, which is not the case in 
the adult If there is any residue m the 
colon at twenty-four hours, it is usually 
only in the sigmoid and rectum There- 
fore, it IS possible that the constipation 
seen m adults may be the result of the 
stagnation of the lower part of the colon, 
beginmng m infancy Infants have an 
average of two stools per day, while m 
adults the average is only one That one 
stool does not empty the colon is proved by 
the barium meal remainmg m the colon 
usually for thuty-six hours or longer, de- 
peudmg upon the amount of constipation 

If one studies the adults who have two 
evacuations per day he finds that they do 
not have the toxic conditions seen m pa- 
tients with constipation In comparison, 
babies reqmre more nounshment than 
adults, but they do not have the stagnation 
of the colon Thus it follows that absorp- 
tion from the mtestmes must take place 
more energetically in early childhood than 
m the adult life 

In discussmg the gastro-mtestinal x-rays 
of mfants and young children, them exact 
age must always be taken mto account, as 
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apparently the position of the organs and 
their functions are undergoing continuous 
change There is apparently a progression 
of form and function which takes place 
from birth until death 

In conclusion, I -wish to state that the 
gastro-mtestmal tract of infants presents 
many different aspects from that of the 
adult I have not attempted to form any 
defimte conclusions, as many problems re- 
quiniig further study have presented them- 
selves and are at present unsolved I find 
it IS necessary to estabhsh more defimte 
standards of the physiology of the gastro- 
mtestmal tract m the first few weeks of life 
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|N the “Bdd^e Festschrift fur Stoh^ It tomzation brought about 

I lentherapie" (1) f by secondary electrons m air which allows 

™ new possibility m radiation therapy y the intensity of v-ray and 

with supervoltage \-rays ^ ^ gamma-ray beams lu radiation therapy 

paper will be given some part of the ionization occurring m the super- 

peLiental data obtained |c,al layers of the skin is the result of secon- 

in the absence of x-rays produced at po g^trons produced m the air and any 

tentials above one milhon volts mtervemng matter between the radi- 

So far as we are aware presenh ^kip The rest is due to 

biological and therapeuUc effects brwg Pberated in the skm itself 

about by x-rays and gamma Not all of such electrons have the same 

drum are the result of lonizabontogP^^^^ speed or length, of course Thespeedo the 

in the tissues of the . £ p^. electron and hence the distance it wdl go 

of the patient In treatment of ^ depends on 

tients part of this occur- the amount of energy imparted to it For 

part harmful. ^ e , the instance, the farthest distance a secondary 

?ing m the tumor destroys the “ photo-electron generated by 200 kv x-rays 

tumor and tends to brmg about the resu ^ ^ standard conditions of tern- 

sought after, whereas that occu^ngm^ 32 

skin or the normal tissues be w i,yhereas the corresponding distance at 1,000 

and the tumor results m f kv is m the viamty of ten tunes this dis- 

tions such as erythema. epithehte.u or 340 cm (1) This does not mean 

bon, etc Thehmitmgfactor m&e^^^_ secondary electrons will go such a 

of lomzabon with t^e distance but only an occasional photo- 

bon which can be brought abou ^ electron, one having the maximum amount 
tumor IS the amount con^e However, it does make it evi- 

which can be skin and dent that beta parbcles from different 

and normal bssues e vfee ma- x-ray sources will be capable of different de- 
tumor If it were lQV?enng the grees of penetration through the skm, the 

tenally this \,£ker one of maximum depth of penetrabon dependmg 

dose recaved m,ght on the generaOng voltage Stan .s roughly 

two results of treatment of tumors eight hundred times as dense as air, so 

be brought about me ^kat. allowmg for the difference m density, 

by external irradiab without the the 7nost penetrabng electrons from a 200 

to be therapeubcahy ^ ^ source could go only 0 4 mm mto the 

severe ^yithout mcreasing skin Remembermg that this distance can 

crease m tumor aose o 

’’“l ectrSna^Ju” rad.at.on of fterapenttc 
wave lengths such as occur m beams from 
Z lvs tubes and radium probably brmg 
ibout reacbons through the formabon of 

darv elecbons, high speed negabvely comes uppareuL tuut uie lumzauuu pro- 
secon which m turn separate duced by the secondary electrons generated 

chargea p > 


skin Remembermg mat mis distance can 
be reached only by the very rare photo- 
electron, generated m the air just above the 
skm, whose course is straight downward 
and that the vast majority of secondary 
electrons have much shorter paths, it be- 
comes apparent that the lomzabon pro- 

rIlirpH Kv fKp cpfViTiHarv plppfrnnc orpriProfAr? 
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in the air or matter between an ordinary x- 
ray tube and the patient’s skm is confined to 
the very superficial layers of the skin The 
effective secondary electrons, of course, are 
the ones generated m the skin and subcu- 
taneous tissues themselves 

If we consider the beam from a 1,000 kv 
x-ray generator however, the picture is 
qmte a different one The farthest course 
of a photo-electron m air at such a voltage 
has been given above as 340 cm It is then 
theoretically possible for such an electron 
to penetrate somewhere m the neighborhood 
of 4 2 mm of skin or tissue, a depth which 
IS much below the homy dead layers and 
even well below the demus itself over most 
areas of the body This, agam, is a maxi- 
mum distance, but nevertheless the average 
penetration of the secondary electrons pro- 
duced by 1,000 kv x-rays is correspond- 
mgly high 

Secondary electrons have t\\ o properties 
which make them fauly easy to remove 
from a beam of radiation first, they are 
negatively charged particles m motion, and 
m consequence, ivill be deflected m a mag- 
netic field, and, secondly, they do not 
travel m straight Imes m au but have irreg- 
ular zigzag courses as a result of atonuc 
colhsions This irregularity of path makes 
it possible to remove them by sending the 
beam of radiation through a senes of dia- 
phragms or a long narrow channel A simple 
experiment bnngs out this pomt very strik- 
ingly In Figure 1 is a thm-walled glass 
tube contammg radon, which serves as a 
source of high speed beta rays (and, una- 
voidably, gamma rays) At a distance of 
62 cm from the source is placed an lomza- 
tion chamber made of tbm paper with a 
“front wall” of silk nettmg Under these 
conditions the ionization current produced 
m the chamber may be taken to be 100 umts 
for purposes of compansion The same 
beta-ray source placed m a lead cone as 
shown m the upper part of the figure, with 
the lomzation chamber properly aligned 
and agam at a distance of 62 cm , produces 
a current of only 4 S units The marked de- 
crease m the ionization current shows that 
most beta particles which ongmally reached 


the chamber, either have been entrapped 
by the lead canal or have wandered out of 
the narrow cone subtended by the chamber 
Of course, if beta rays travelled m straight 
hues ongmatmg at the source, there could 
have been no such decrease m current, 
smce, as shown m the figure, the ionization 
chamber is well withm the geometnc pro- 
jection of the lead cone The “removal” 
of the beta rays from the straight hne beam 
reachmg the chamber is even more effec- 
tive than mdicated by the above figures, 
because of the presence of the gamma rays 
After placmg a strong electromagnet at ^e 
mouth of the lead cone to deflect the emer- 
gent beta rays, the residual ionization read- 
ing due to the gamma rays is found to be 
2 07 umts Makmg allowance for this we 
find that the ionization m the chamber due 
to the pnmary beta rays alone, drops to 
2 S per cent when the source is placed m 
the lead cone Although this is an extreme 
case, it indicates, nevertheless, the great effi- 
cacy of the simple canalization method m 
removing secondary electrons from a nar- 
row beam of extremely hard x-rays, es- 
pecially when one considers that most of 
the secondary electrons m such a case 
would come from the filter, irrespecbve of 
the material of which it is made 

If we remove the secondary electrons 
from a beam of x-rays or gamma rays and 
direct the beam at the skm, the resulting 
effect will depend on two factors first, the 
depth at which erythema, epithehtis, or 
ulceration takes place, and, second, how 
much of a reduction in lomzation can be 
obtamed at that depth by removal of the 
secondary electrons m the air above the 
skm Is it possible to remove a sufficiently 
large proportion of high speed beta par 
tides from any therapeutic gamma or x-ray 
beam so that a significant difference m ion- 
ization will occur m the skm at the depth 
at which erythema takes place ? As already 
mentioned, such a reduction in ionization 
may be expected to be of practical impor- 
tance only m beams the generatmg volt 
ages of which are of the order of one milhon 
volts 

Erythema is an effect takmg place m the 
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skin and not in the subcutaneous tissues 
As partial evidence for this may be men- 
tioned the sharpness of the edge of 
thema from a well defined beam of 200 kv 
v-rays, a sharpness which would not be e\- 


decrbasing ionization in skin bJh 

of the body two imllimeters or less The 
changes causing erythema probably occur 
more superfiaally than this 

The erythema caused by irradiation with 
radium and \-rays is similar m so many re- 



Fig 1 Effect of canalization of beta rays on ionization at a distance from source 


pected if the erythema were due to changes 
m the deep arteries or artenoles The ery- 
thema is umform, a result one would expect 
only with uniform capillary dilatation and 
not from arteriolar change Czunft and 
Gaal (3) have studied biopsy specimens 
from skin showing acute radiation ery- 
thema and found the most marked changes 
to be a thinnmg of the epithehum, 
a destruction of the cells of the stratum 
spmosum, and a hypertrophy of the pap- 
iha of the cutis Assummg that the changes 

causmg erythema do occur m the skm, the 
depth at which they take place is imme&- 
atelY limited to its thickness Laurens (d) 
eiv« as the thickness of the epidermis over 
fhe papdls on the forehead 0 06-0 09 
mm on the cheek 0 06-0 1 mm . and 
on the neck, arm, abdomen, back, and 
leo- 0 04-0 15 mm Between the papilke 
it'is shghtly thicker The dermis is 1 7-2 4 
mm thick Assummg that the erythema 
takesplace as a result of damage to the deep- 
est layers of the dermis or conum, this 
layer would not be more than three milh- 
meters below the surface and in most parts 


spects to that caused by ultra-violet hght 
that it may be justifiable to reason by anal- 
ogy from observations made on the latter 
Hasselbach (5), in 1911, usmg the Kro- 
mayer water-cooled quartz mercury vapor 
lamp, detenmned spectrographically the 
transmission of certam wave lengths by hu- 
man skin He found no transmission 
through 1 mm of skm of wave lengths at or 
below 3,020 A XJ and only 0 006 per cent 
at 3,130 A U These wave lengths are the 
ones m sunhght responsible for sunburn 
0 1 mm of skm transmitted 30 per cent at 
3,130 A U , S per cent at 3,020 A XJ , 2 per 
cent at 2,970 A XJ , and 0 01 per cent at 
2,890 A U 

These results were questioned by Macht 
and Anderson (5), who foimd transmission 
of ultra-violet hght of wave length 2,800 
A XJ through the hvmg abdotmnai skm of 
rabbits 1 to 2 mm thick Rays of 3,000 
Au were transmitted through the whole 
thickness of the abdormnal w^ of rabbits, 
3 to 4 mm They thought that Hasselbach's 
results came from usmg dead skin which 
was more opaque than hvmg skm 
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Bachem and Reed (7) have done exten- 
sive expenments on this problem and fail 
to confirm Macht and Anderson They m- 
vestigated both living and dead skm from 
dogs and rabbits, finding no change m 
opaaty so long as it was kept stretched and 
moistened mth Ranger’s solution Drying 
mcreased rather than decreased the trans- 
parency to ultra-violet 

Bachem (8) has carefully studied the 
transmission of ultra-violet light by the 
various layers of the human skin using fro- 
zen sections of fresh tissue His results, as 
summarized in a table, show an absorption 
of from 66 to So per cent of the ultra-violet 
rays occurring m sunlight and known to be 
responsible for erythema in the stratum, 
the thickness of which he gives as 0 03 mm 
The stratum granulosum and germinati- 
vum at a depth of 0 05 mm absorbs from 
6 to IS per cent of these wave lengths, 
while the remaimng 9 to 16 per cent is com- 
pletely absorbed m the conum at a depth 
of 2 mm or less He beheves erythema to 
occur m the stratum germinatixmm or up- 
per layers of the conum 

The tanmng following ultra-violet ery- 
thema occurs in the germmativum and 
granulosum at a depth of from 0 04 mm to 
0 2 mm Lewis (9) beheves the erythema 
folloivmg radiation of any wave length 
which produces it, ultra-violet or gamma 
ray, to be due to the liberation of a hista- 
mme-like substance m the deeper layers of 
the epithelium or the superfiaal layers of 
the conum which slowly diffuses mto the 
capdlanes, causmg their dilatation This 
view has been further elaborated and the 
histamme-hke substances isolated by Ell- 
mger (10) Elhnger m his monograph on 
the biological foundations of radiation ther- 
apy mentions that by means of the Schulze- 
Winkler oxidase reaction the depth of pene- 
tration of ultra-violet hght can be deter- 
mmed The hght destroys the oxidase in 
the ceUs upon which it falls, leaving them 
colorless to a depth of 0 63 mm 

Thus the answer to the question at wliat 
depth does the erythema reaction occur m 
the case of gamma rays is that presumably 
It occurs inthm, at most, 2 5 mm of the 


skin surface and probably within 1 mm 
If this is so, any method whereby we can re- 
duce the ionization occurnng withm 2 mm 
of the surface ought to reduce the erythema 
produced or allow a larger dose to be given 
without further skm damage Assunung 
that the ionization can be reduced m these 
superficial layers and that erythema mil 
not occur with the doses now used thera- 
peutically, no more damage mil occur in 
the subcutaneous tissue than we see at pres- 
ent But mth higher dosages the hnufang 
factor may become the tolerance of the sub- 
cutaneous tissues No experimental work 
has been done on this question and a dis- 
cussion of such effects would be m the realm 
of pure speculation Nevertheless, one 
should bear this m nund 

The answer to the second question, “How 
much can we reduce the ionization at 
these depths by removmg secondary elec- 
trons from the inadent beam is the sub- 
ject of our present experiments In order 
to obtain a beam contaimng very high speed 
secondary electrons, we have used radium 
or radon as our source In practical ther- 
apy the method would be more applicable 
to supervoltage x-rays than to gamma rays, 
because of the mechamcal difficulties m 
working at such short distances as are nec- 
essary with the usual amounts of radium 
m packs or bombs 

As was stated above, it should be possible 
to remove many secondary electrons from 
a beam simply by canalizing it Such ex- 
periments were earned out under rather 
unfavorable conditions with the four-gram 
radium element pack The method was to 
measure the lomzation produced by the 
radiation as different methods of control- 
hng the electrons were mvestigated The 
construction of the lomzation chamber, of 
the parallel plate type, is mdicated m 
Figure 2 The upper (charged) electrode 
is made of fine silk nettmg, so that electrons 
can pass freely through its interstices and 
ionize the air between it and the lower 
electrode The latter is a drum skm (parch- 
ment) stretched tightly and fastened to 
a block of paraffin, as shoivn The desired 
electncal conductivity of both electrodes 
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,vas Obtained by painting mtb 
The coUecting electrode is a circle 3 m in 
diameter separated from the rest of the 
skin by an air space of 2 mm , and connected 
to the current measuring instrument by 
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beyond the mouth of the pack One of 
them had a convergmg, and one a cyhn- 
dncal channel, shown to scale in the figum 
Other types were also tested, the data fo 
these two are, however, typical 
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fine alununum wire embedded m the paraf- 
fin backmg The skin surroundmg the 
collectmg electrode serves as a guard nng 
and IS connected to ground 

When a beam of gamma rays taUs upon 
the chamber, as shown m the diagram, lom- 
zation occurs which is 

at the surface of the human body It is pro- 
duced by the secondary electrons coming 
horn the filters m front of Ike rachum, from 
the walls of the coUimator , from the air, and 
nkn from the underlymg parchment 
attached to the paraffin block This last 
group are a part of the back-scatter, and 
correspond to that which the surface of 
the skrni receives from underlymg tissues 
In Figure 2 are shown three schematic 
diagrams of the four-gram radium pack(ll) 
as used m the expenments In two of them 
lead colhmators have been fitted to the 
mouth of the aperture They were 12 cm 
m outside diameter and projected 10 cm 


A direct comparison of the ionization 
readmgs with and without the lead colh- 
mators m place is not permissible, smce 
the latter change the size of the gamma-ray 
beam However, the effect of the canah- 
zation on the electron content of the beam 
may be ascertamed m another way If a 
tViin sheet of cellophane be placed on top of 
the upper electrode it will absorb some of 
the slow electrons from the beam, but will 
itself contnbute some, which will enter the 
chamber If it contnbutes more than it 
removes, the reading with it will be greater 
than the one ivithout it Successive layers 
may be added until one produces no fur- 
ther increase, that is, until the electrons 
added just compensate for those absorbed 
Further layers of material will only de- 
crease the readmg In a beam from which 
many electrons have been removed, it will 
be necessary to mterpose an appreaable 
thickness of orgamc matenal before the 
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maxunum reading is obtained, that is, be- 
fore there are as many secondary electrons 
as there would have been in the ongmal 
gamma-ray beam, m equilibnum with its 
secondary electrons 



Fig 3 Increase of ionization with increase in 
thiclmess of material traversed by canalized 
gamma rays 


Curves A and B of Figure 3 were ob- 
tamed m this way by usmg, respectively, 
the cylinder and cone of Figure 2 In 
either case the ionization with no material 
directly over the chamber is taken as 100 
per cent and the relative mcrease with the 
addition of successive layers of cellophane 
or celluloid (reduced to equivalent thick- 
nesses of water) is given by the ordmates 
It IS mterestmg to note that m the case of 
the cyhndncal collimator the maximum m- 
crease found amounts to 25 per cent and 
occurs with a water equivalent thickness of 
2 mm , whereas m the case of the comcal 
collimator the corresponding figures are 63 
per cent and 3 4 mm It would seem from 
this that the smaller channel is much more 
effective m removing secondary electrons 
from the gamma-ray beam The situation, 
however, is comphcated by another factor 
Considermg the geometnc relation be- 
tween the radiating surface and the lead 
collimators, it is evident that the ga^a 
rays which strike the inner surface of the 
colhmators must produce large numbers of 
secondary electrons, many of wh^ may 
reach the ionization chamber For this 
reason tests were made with a secondary 


filter of bakehte 1 6 mm thick at the end 
of the cyhndncal colhmator The curve 
obtamed under these conditions is labeled 
C m Figure 3 The great difference be- 
tween curves A and C, obtamed under 
identical conditions, excepi for the bakehte 
secondary filter, bnngs out dearly the very 
large excess of secondary electrons produced 
m the colhmator wall This is due to two 
causes (1) the high atomic number of the 
matenal of the colhmator (lead), and (2) 
the proximity of the lead to both the source 
and the lonuation chamber The bakehte 
filter contnbuted secondary electrons which 
reached the ionization chamber, but the 
number of secondary electrons which it ab- 
sorbed was much greater Thus, the lead 
colhmator m this case served no other pur- 
pose than to provide a narrow beam of gam- 
ma rays, which was not even well debmited 
on account of the penumbra, due pnna- 
pally to the large size of theradiatmg surface 
(which we could not change) Accordmgly, 
the removal of a large proportion of the 
secondary electrons present at the emer- 
gence side of the bakehte filter, was due 
solely to the scattering process whereby 
many electrons wandered out of the gamma- 
ray beam m its passage through only 15 cm 
of air This is a pomt of considerable prac- 
tical importance, because it shows that much 
can be accomphshed m decreasmg the num- 
ber of secondary electrons m a narrow beam 
of gamma rays by the simple expedient of 
placmg the secondary filter at some dis- 
tance from the skm In this connection it 
might, be mentioned that m our pack, as 
ordmanly used for therapeutic purposes, 
the placmg of the secondary filter at the 
bottom of the cavity m the lead enclosure 
through which the radiation passes does not 
suffice, even though the cavity is hned with 
brass 1 6 mm thick The proper thmg to 
do IS to place the secondary filter at the 
mouth of the port which, m turn, should be 
at a considerable distance from the skin 
durmg a treatment The size of the beam 
of gamma rays is obviously important and 
should be as small as possible, consistent 
with therapeutic requirements It is also 
desirable to keep the penumbra as small as 
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possible This calls for the use of one or 
more sources of radiation of small dimen- 
sions mounted in properly designed col- 
limators These conditions cannot be ful- 
filled satisfactorily unless the radium-to- 
skm distance is about 20 cm , which, of 
course, is not practicable unless much larger 
amounts of radium are available than 
those used in bombs at present ^ 

The limitations of intensity of radiation 
and (to a certam extent) size of the radia- 
tmg source, are not present in the case of 
supervoltage \-rays Therefore, smtable 
provisions may be made to ehmmate most 
of the secondary electrons from the radia- 
tion beam before it reaches the skm The 
most effecbve set-up will have to be deter- 
nuned experimentally for any given super- 
voltage mstaUation 

Refemng back to Figure 3 and particu- 
larly to curve C, it will be seen that the maxi- 
mum lomzation IS obtamed with an equiva- 
lent water thickness of from 4 to 5 mm 
This means that if a patient were to be ir- 
radiated under the conditions of the ex- 
periment, the maximum ionization would 
be produced at a tissue depth of about 4 
mm The mtervenmg tissue layers would 
be ionized to a smaller extent This is par- 
ticularly true of the first half-milhmeter 
layer, witiun which the most radiosensitive 
cells of the skm are probably located Ac- 
cordmgly one rmght reasonably expect a 
milder skm reaction under these conditions 
This point cannot be tested experimentally 
at this tune smce the amount of radium m 
the pack (4 grams) is too small to permit 
the admimstration of an erythema dose at 
a long radium-skin distance m a reasonable 
length of time 

Smce it is important to get some idea of 
the expected lower biologic effectiveness of 
gamma rays from which the secondary 
electrons have been removed wholly or m 
part, some experiments were earned out us- 
wg the eggs of the fnut hy Drosophila viela- 


* There is a possibility which should be explored, 
that by an appropnate combmaUon of collimators’ 
powerful permanent magnets of the pew type, and dia- 
phragms a radium skm distance somewhat less than 
20 cm would be suflSaent 


nogaster as test objects The small size of 
the eggs IS an important factor smce the 
contnbution of secondary electrons by the 
egg itself is not large The lugher radio- 
sensitmty of this matenal as compared to 



Fig 4 Arrangement for exposmg Drosophila 
eggs to gamma rays 


human skm is advantageous, nexertheless, 
it IS not possible to obtam the desired bio- 
logic effect by irradiatmg Drosophila eggs 
at long distances with our radium pack 
For this reason the apparatus shown m 
Figures 4 and 5 was usedm the experiments, 
reljong on a magnetic field to deflect the 
secondary electrons out of the beam A 
lead block wth a rectangular slot cut 
through it was supported between the poles 
of a strong electromagnet The source of 
the gamma-ray beam was a number of radon 
tubes (marked “Ra Source" m Figure 5) m 
a lead and brass holder which fitted m the 
slot and permitted adjustment of the radon- 
to-eggs distance The radon tubes were 
enclosed m gold-platinum capsules of 0 5 
mm wall thickness, and a small block of 
bakehte 6 mm thick, placed above the cap- 
sules, served as the usual secondary filter 
The magnebe field across the slot directly 
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over the radon tubes was increased by in- 
serting at this level soft iron plugs between 
the pole pieces and the edges of the slot 
The direction of the magnetic field was par- 
allel to the axis of the radon tubes and there- 


modifications They were irradiated for 
varying mtervals, incubated at 26° C , and 
counted on the second day following irradia- 
tion Approximately 1,000 me of radon 
was used With the magnet off, an e\- 



Fig 5 Detail of apparatus shoiva m Figure 4 


fore m the direction of the larger dimension 
of the rectangular cross-section of the 
gamma-ray beam Thus the electrons were 
deflected sidewise toward one of the wider 
sides of the slot Ridges were provided to 
act as "traps” for these electrons The 
eggs were suspended on the under side of a 
piece of thin fabnc (chiffon) 4 9 cm above 
the radon By referring to the cross-section 
m Figure 5, it will be seen that gamma rays 
and secondary electrons hberated m the 
sides of the lead slot as well as in the bake- 
hte block, wiH reach the eggs When the 
magnet is turned on, the beta particles are 
deflected to one side or the other, dependmg 
on the direction of the field, and a great 
many are either caught in the lead sides 
mth the slots or pass to one side of the eggs 
For the experiments, eggs were obtamed 
according to the method originally de- 
scribed by Packard (12), with some shght 


posure of 27,000 milhcune-minutes ivas re- 
quired to kill 50 per cent of the eggs With 
the magnet on, other conditions remaining 
the same, the corresponding exposure was 
found to be 50,000 milhcune-minutes The 
complete results of this expenment are 
showngraphicallyinFigureC It is evident 
that m this case the magnetic field removed 
enough secondary electrons to practically 
halve the lethal effect of the beam of radia- 
tion It should be noted m this connec- 
tion that even if all the secondary electrons 
were prevented from reaching the eggs, the 
gamma rays would still affect them, 
through the secondary electrons hberated 
withm the eggs themselves Whether 
the lethal effect observed, m the tests 
rvith the magnet on, may be accounted for 
solely on this basis, or was partly due to 
secondary electrons which reached the 
eggs m spite of the magnetic field, is diffi- 
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cult to say On account of the necessity 
of exposmg the eggs at relaUvely short dis- 
tances from the source, the conditions for 
the complete ehrmnation of secondary 
electrons were not ideal 


decreasing ionization in skin /Ul 

hatching point, with the magnet on, is from 
32,000 to 48,500 milhcune-minutes in the 
curves of Figure / That is, the exposure 
had to be increased 50 per cent to produce 
the same effect on the eggs when the mag- 



Fig 6 Survival curves 
Fig 7 Survival curves 
without magnetic field 


of Drosophila eggs exposed to gamma rays m air with an^d without ma^etic field 
of Drosophila eggs exposed to gamma rays through 1 03 mm celluloid, with and 


In order to determme the lethal action 
of the radiation after traversmg some matter 
and thus acquinng more secondary elec- 
trons, eggs were exposed on top of celluloid 
sheets which mtercepted the vertical beam 
of radiation Exposures were made with 
and without the magnetic field for dif- 
ferent thicknesses of celluloid The re- 
sults are shown m Figures 7 and 8 It will 
be seen from Figure 7 that the 1 03 mm 
sheet of celluloid used m the experiment 
was not sufiicient to provide the full quota 
of secondary electrons removed by the 
magnetic field In fact, there is still a 
marked difference m the lethal action of 
the gamma-ray beam ivith and without the 
magnetic field From this, one may deduce 
that a considerable proportion of the sec- 
ondary electrons in the gamma-ray beam 
passed through the 1 03 mm sheet of cellu- 
loid when the magnet was not turned on 
The increase m exposure at the 50 per cent 


netic field was present With sheets of 
celluloid 2 78 and 3 78 mm thick, directly 
under the eggs m the path of the radiation, 
no significant differences were found with 
the magnet on and off (Fig 8) 

In these experiments particular attention 
was paid to the exposure of eggs with and 
without the magnetic field under as nearly 
the same physical and biologic conditions 
as possible On the other hand, it was not 
found practical to mamtam the same bio- 
logic conditions for the eggs from one set 
of experiments to another Thus the radio- 
sensitmty of the eggs was not the same in 
the three sets of experiments shown m Fig- 
ures 6, 7, and 8, as indicated by the fact 
that the three curves obtamed without the 
magnetic field are somewhat different The 
relative values in each set, however, do not 
suffer from this linutation They are given 
m Figure 9 m terms of the percentage m- 
crease m nulhcune-nunutes necessitated 
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over the radon tubes was increased by in- 
serting at this level soft iron plugs between 
the pole pieces and the edges of the slot 
The direction of the magnetic field was par- 
allel to the axis of the radon tubes and there- 


modifications They were irradiated for 
varying intervals, mcubated at 26° C , and 
counted on the second day foUoimg irradia- 
tion Approxunately 1,000 me of radon 
was used With the magnet off, an e\- 



Fig 5 Detail of apparatus shoivn in Figure 4 


fore m the direction of the larger chmension 
of the rectangular cross-section of the 
gamma-ray beam Thus the electrons were 
deflected sidewise toward one of the wider 
sides of the slot Ridges were provided to 
act as “traps” for these electrons The 
eggs were suspended on the under side of a 
piece of thm fabric (cduffon) 4 9 cm above 
the radon By referrmg to the cross-section 
m Figure 5, it will be seen that gamma rays 
and secondary electrons hberated m the 
sides of the lead slot as well as m the bake- 
hte block, will reach the eggs When the 
magnet is turned on, the beta particles are 
deflected to one side or the other, dependmg 
on the direction of the field, and a great 
many are either caught in the lead sides 
with the slots or pass to one side of the eggs 
For the experiments, eggs were obtamed 
accordmg to the method ongmally de- 
scribed by Packard (12), with some shght 


posure of 27,000 milhcune-mmutes was re- 
quued to kill 50 per cent of the eggs With 
the magnet on, other conchtions remammg 
the same, the corresponchng exposure was 
found to be 50,000 iniUicune-mmutes The 
complete results of this experiment are 
shown graphically m Figure 6 It is evident 
that m this case the magnetic field removed 
enough secondary electrons to pracbcally 
halve the lethal effect of the beam of racha- 
tion It should be noted m this connec- 
tion that even if aU the secondary electrons 
were prevented from reaching the eggs, the 
gamma rays would stdl affect them, 
through the secondary electrons hberated 
withm the eggs themselves Whether 
the lethal effect observed, m the tests 
with the magnet on, may be accounted for 
solely on this basis, or was partly due to 
secondary electrons which reached the 
eggs m spite of the magnetic field, is diffi- 
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With the physical charactensbcs of the radi- 
ation and medium Accordmgly it is only 
withm a certain layer of tissue on the in- 
adence side that a subnormal degree of lom- 
zation may be expected The thickness 
of this tissue layer depends on the quahty 
of the radiation which determines the pene- 
tration range of the secondary electrons 
In the case of ordinary x-rays the range m 
tissue of the secondary electrons is very 
short and the tissue layer of subnormal lom- 
zation IS very thin In the case of gamma 
rays it is of the order of a few milhmeters 

4 Skm damage of the degree tolerated in 
present-day radiation therapy is probably 
hmited to the epidermis, masmuch as there 
IS eventually almost complete recovery 
The thickness of the human epidermis vanes 
from pomt to point but, m general, it is well 
withm two millimeters Accordmgly, by 
removmg the secondary electrons from a 
beam of gamma rays before it reaches the 
skm, one may expect to reduce skm dam- 
age considerably 

5 Physical experiments descnbed in the 
body of the paper show that m the case of 
gamma rays the tissue layer of subnormal 
lomzation is about four millimeters 

6 Biologic experiments with DrosopJnla 
eggs as test objects confirm this result, and 
demonstrate that the biologic effectiveness 
of gamma rays is markedly reduced by the 
removal of secondary electrons 

7 It has been impossible to test by actual 
experiment the decrease m skm damage re- 
sulting from the removal of electrons from 
a gamma-ray beam, due to the fact that 
the amount of radium required for this pur- 
pose (of the order of twenty grams) is not 
available 

S It is suggested that practical apphca- 
tion of the findings reported here be made to 


supervoltage x-ray therapy at voltages m 
the neighborhood of one milhon The ad- 
vantage may be expected to be greater with 
still higher voltages 

9 The experimental demonstration of 
the marked reduction m the electron con- 
tent of a gamma-ray beam by suitable 
canahzation and spacing of filters, facih- 
tates the practical apphcation of the pnnci- 
ple 
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by tie presence of the magnetic field, for 
different thicknesses of celluloid m the path 
of the rays, reduced to equivalent thick- 
nesses of water 

The results of the biologic experiments 
are quahtatively m accord with the results 



apparatus operating at potenbals above 
one million volts has been developed 

SUMMARY 

1 Any beam of x-rays or gamma rays 
contams high speed secondary electrons 



Fig 9 Relative increase m miUicune minutes 
necessary to produce the same lethal effect on 
Drosophila eggs through different thi ck nesses of 
matenal, when magnetic field is on 


of the ionization measurements previously 
described A quantitative agreement 
could not be expected, of course, on account 
of the marked difference m experimental 
conditions It is evident that a gamma-ray 
beam partly stripped of the accompanymg 
secondary electrons is considerably less 
effective biologically than one containmg 
the full complement of electrons The 
acqmsition of additional electrons takes 
place rather rapidly as the beam traverses 
matter, but nevertheless the difference is 
considerable withm the first one or two 
nnlhmeters of tissue If erythema and 
epithehtis are due to tissue damage which 
occurs withm this depth range, the removal 
of secondary electrons from a beam of very 
hard radiation may be expected to prove 
of considerable practical value m raio- 
therapy However, full advantage of this 
phenomenon cannot be taken until x-ray 


onginatmg m the filter and air traversed 
by the radiation These electrons are re- 
sponsible for the ionization produced by 
the radiation In turn, lomzation is re- 
sponsible for the biologic acbon of radia- 
tion Thus if it IS possible to remove 
the secondary electrons from a beam of 
radiation, its biologic effecbveness should 
be reduced considerably 

2 Secondary electrons may be removed 
from a beam of radiation by means of a 
magpietic field smtably apphed They may 
also be removed to a considerable extent by 
proper canalization of a narrow beam, on 
accoimt of the fact that they do not travel 
m straight hnes 

3 When a beam of radiation stopped of 
secondary electrons traverses a tissue, it 
gradually acquires secondary electrons due 
to the interaction of radiation and matter, 
and beyond a certain depth it contains the 
appropnate quota of electrons consistent 
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Fig 1 Fig 2 

Fig 1 Case 1 Patient N S male aged 49 Encephalogram shows compression of nght lateral ven- 
tnde and displacement of ventricular system tonard the left Note Patient with no adequate history pre- 
sents classical signs and \-ray findings of subdural hematoma 
Fig 2 Case 2 Patient S O male, aged 40 Encephalography discloses moderately enlarged nght 
latei^ ventncle Dtagnosis laceration edema of brain with minimal subdural hemorrhage 


tion of ventricles , four showed compression 
of ventricles, and 13 showed air over the 
cortex of the frontal lobes 

In 1932, Flugel reported 38 cases show- 
ing symptoms of varying penods after the 
mjury which m the majority of cases was 
more than a year In seven of these the 
ventncles failed to fill with air , m 12 there 
was displacement of a ventncle, m 20 
cases one lateral ventncle was larger than 
the other, m 15 cases the third ventncle 
was not demonstrated, and in one case it 
was dilated In this senes of cases one- 
third of the patients showed no objective 
neurological signs, another one-third had 
epileptic seizures 

Dunng the same year, Hauptmann re- 
ported encephalographic studies m 40 
cases ivith post- trauma tic sequel®, but 
without localizing signs of bram injury 
In most instances, the encephalograms 
were made four or more years ^ter the in- 
jury The ventncles were dilated m 27 


cases, one lateral ventncle alone dilated 
in 12 cases, the thu-d ventncle alone di- 



or xiucepnaiograms 
in October 1938 disclose bilateral dilatation of 
ventricular system Mid Ime shift toward nght 
side associated with slight deformity of left lateral 
ventncle 


ROENTGENOLOGIC FINDINGS OF POST-TRAUMATIC SEQUELAE OF 

HEAD INJURIES 

AN ENCEPHALOGRAPHIC STtJDYi 
^ By J TOWNSEND TRAVERS, M D , New York City 


I I T IS a well-recogiuzed fact that, after 
recovery from the acute affects of a 
head mjury, many patients contmne 
to show symptoms, or later develop symp- 
toms, which are apparently the result of 
the trauma In some instances, there are 
such general symptoms as headaches, ver- 
tigo, sleep disturbances, and mental 
changes, while m others, there are chmcal 
signs of focal organic damage to the central 
nervous s}rstem 

In a review of 255 cases observed for a 
period of from one to five years after head 
injury, Glaser and Shafer found that SO per 
cent developed subjective symptoms, and 
32 5 per cent developed orgamc neurologic 
signs Mental disturbances and “convul- 
sive states” were the only symptoms that 
developed more than three months after 
the mjury, all other symptoms appearing 
withm a short time Neurologic signs, it 
was noted, were much more frequent m 
cases with depressed fracture of the vault 
than m cases without skuU fractiue The 
highest percentages of both signs and symp- 
toms were seen foUowmg fractures of the 
base and vault It is unfortunate that, m 


Glaser and Shafer, fail to mention the use 
of encephalography (see Bmg, Dickerson, 
Gordon, Horrax, and Stone and Brains) 
In 1935, Wechsler reported a senes of 100 
cases showmg symptoms attnbuted to a 
previous head mjury, the majonty were 
litigation cases All these patients, he 
notes, had records of roentgenographic e\- 
ammations of the skull, “a great many” 
records of lumbar punctures and “a few 
had reports of encephalographic studies” — 
but he does not discuss these records fur- 
ther He recognizes the value of enceph- 
alographic studies as made by others, 
however, m showmg “the extent of ven- 
tricular and brain changes m patients 
whose mam complamts were of a subjec- 
tive nature ” In this senes of 100 patients, 
he further notes, 74 had subjective com- 
plamts and only 26 had “major or minor 
evidence of orgamc mvolvement of the 
nervous system ” 

In 1925, Foerster and Wartenberg, 
and m 1926, Schwab reported encephalo- 
graphic studies on patients who showed 
symptoms after head mjunes The pa- 
tients studied showed such symptoms as 


this very mterestmg study of the sequelae 
of head mjunes, roentgenographic observa- 
tions were made only m order to ascertain 
the presence and location of skull fractures, 
but no encephalographic studies were 
made 


fatigue, insomma, headache, dizzmess, etc , 
but no marked objective neurological signs, 
yet the encephalograms showed defimte 
evidence of damage to the bram In 1930, 
Pancoast and Fay, and Foerster and Pen- 
field reported similar findmgs (Fnedman) 


In spite of the increasmg use of enceph- 
alography, its value m the study and 
evaluation of the sequelae of head mjmies 
appears to be but httle appreciated 
Many recent reviews of such sequel®, 
though none of as large a senes as that of 

77 7, pi greatly indebted to Dr Foster Kennedy of 
the Neurological Department and to Dr K. M Bow- 
man of the Psychopathic Division of Bellevue Hospital 
for the use of the chmcal data and also to Dr Lewis J 
Fnedman Director of the Xray Department of the 
same institution for his land co-operation 


In 1931, Swift reported a study of 100 
cases of post-traumatic sequel® resulting 
from head injuries, 76 of these patients 
had been unable to resume work after the 
mjurv The chief symptoms were head- 
ache, dizzmess, general weakness, disturb- 
ances of vision and heanng Encephalo- 
graphic studies were made m 50 cases 
Of these, 27 showed “practically normal” 
findmgs, two showed displacement of the 
ventricles to the left, four showed dilata- 
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Fig 13 Fig 14 

Fig 13 Case 10, Patient R S , male, aged 50 Encephalograms disclose dilated and deformed left 
ventncle with marked mid-lme shift to the left No air revved m the cortical pathway Diagnosis sub- 
dural hematoma on right side Continent subdural hemorrhage is frequent m chrome alcohohes with many 
falls (often simulates psychosis) 

Fig 14 Case 11, Patient C C Encephalography reveals moderate dilatation of lateral and third ven- 
tncles, most marked on nght side Frontal sula coarse Basal cistema enlarged Conclusions post-trau- 
matic cerebral trophy 

ment of the left ventncle due to an old cal- epilepsy, distortion and wandering of the 
afied hematoma ventncles occur and are “mdicative of 

Glaser, in 1934, notes that, m traumatic scarrmg ’ 




Fig 9 Fig 10 

Fig 9 Case 8 Patient N Q Encephalograms Aug 3 1935 disclosed dilated left lateral ventncle with 
dilated subarachnoid spaces over left side (Left internal carotid hgated m 1927 ) Impruston post 
traumatic brain porencephaly 

Fig 10 Case 8 Irregular collections of air pocLets surrounding the dilated left ventncle Impression 
brain atrophy, post traumatic 

It) 1934, Lippens and Desjardin re- mal, in one the lateral \entndes were dis- 
ported three cases studied by encephalog- placed toward the site of the injury, and 
raphy In one case the findings were nor- in one there was deformity and displace- 



Fig 11 

Fig 11 Case 9 Patient J C . , j 

systm Left ventncular system not demonstrated 
nosis bilateral subdural hematoma 

Fig 12 Postero-antenor view of same case 


Fig 12 

Encenhalograms reveal incompletely filled and deformed right ventncular 
Right and left sided craniotomies discerned rliag 
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‘Se demoSration Ta subdural heim- ^as a diagnosis of sub- 

= r“:S"rSe,%eTo'.e. .y 0^^ L “^LeTaa-;:! 

Dickerson, in 1929 Neuro- In this ^ second 

At a meeting of the New , formed and a cannula inserted into tte left 

logical Soaety m 1936. Dyke reported an ^ of 

en^alographic study m ^ case^of sub^ P „,dicatmg an intrac^e- 

dural hematoma, m which t P hemorrhage, with coagulation of the 

gram showed a large cjUec ion ^ The patient made a good recovery 

Lbdural space over the Irft The pre-operaUve encephalogram showed 

sphere profectmg ^J'^oiTspa^e a detote shift of the ventricular system to 

No air was found m the subar P ^ opposite the lesion on 

or in the ventricles ^he d^os^^ ^ diagnosis of subdural hematoma 

dural hematoma was confirm P further study of this en- 

tion ^ found en- cephalogram showed that the charactensUc 

In our ®^P^te value m the study deformity of the ventricle on the side of the 

cephalography o t particu- lesion was not present 

of post-traumato f sub- In the remaimng mne cases, there was 

larly m the differential diagno roentgenologic evidence of brain atrophy 

dural hematoma , 3.1 r»T,iortrptnpnt n1 


a recent senes of 14 cases ivith post- 
. seauelje of head m3unes, from 

S,TNeurolo^cal and Psychopathic Divi- 
sions of Bellevue Ho^lah th^e w^e 


roeiiLgcuuiugit- V M - 

In three cases there was enlargement of 
both lateral ventncles, and m two of these 
a correspondmg dilatation of the third 
ventricle In all three cases the cerebral 


me Hospital, there were four ventncle in au mree cas^ 

sions of Bel (confirmed by sula were coarse, an mdication of cortical 

f The encephalographic studies atrophy, and m one case the basal astei^ 
operation) ^ marked shift of were enlarged, shoivmg atrophy of the 

Si ^rntncular system to the side opposite adjacent structures In this latter case 
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Fig I" Fig 18 

Fig Patient H S male aged 38 Postero-antenor vieiF disclosing enlarged ventricles 

Fig 18 Case 13 Encephalography reveals symmetrically distended ventricular system, cerebral sula 
coarse in frontal region Diagnosis post traumatic brain atrophy 


It 'Will be noted that in these various re- 
ports, nothing IS said of the encephalo- 
graphic findings in subdural hematoma 
This IS generally considered to be an un- 
usual comphcation of bram trauma But 
Leary, the Medical E\ammer of Suffolk 
County, Massachusetts, m his investiga- 
tions of the many deaths by 'violence con- 
cluded that subdural hematoma occurs 
more frequently than has been supposed 
He reported a senes of 50 cases mostly the 
result of trauma, m none of which were en- 
cephalographic studies made He stated 
that the diagnosis of subdural hematoma 
IS often difficult In some of these cases 
of subdural hematoma, death occurred 
soon after the mjury, but in others the con- 
dition became chrome In both types, in 
cases in which there resulted membrane 
formation, the lesion was situated over the 
cerebral convexity "almost 'without excep- 
tion,” and usually in the fronto-panetal 
region In one of the cases reported by 
Fnedman, operation was performed be- 
cause of the presence of focal signs, before 
the encephalogram was made, and no hema- 
toma was found The encephalogram, 
made later because of the persistence of 
s)miptotns, showed dilatation of the ven- 


tricles, more pronounced on the nght with 
migration of the ventricular system to the 
site of the lesion, the final diagnosis was 
post-traumatic cerebral scar 

In 1932, Gardner reported seven cases of 
traumatic subdural hematoma No en- 
cephalographic studies were made m these 
cases Five of these patients recovered 
foUowmg operation, and two died ivith the 
condition undiagnosed Laterahzmg signs, 
he notes, “are not of great significance, 
smee the lesion is often found on the side 
opposite to that which is mdicated by the 
symptoms ” 

W D Abbott m 1936 reported a senes of 
16 cases of subdural hematoma, the chief 
symptoms noted were headache, personal- 
ity changes, con’vulsions, and vomiting 
Encephalography was done m slx of these 
cases, where it "was necessary for localiza- 
tion ” In the 15 cases operated on there 
were four deaths 

In 1931, Lmdemulder reported a case of 
subdural hematoma probably due to shght 
cerebral trauma, as ffie patient was struck 
on the head on two occasions, five and three 
months pre'viously The encephalogram 
showed a dilated left ventncle and a small 
compressed nght ventncle, ivith displace- 
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tiating subdural hematoma from non- 
surgical lesions It may aid in localizmg a 
subdural hematoma It has the added 
advantage, of bemg of frequent value, as a 
therapeutic measure 
309 West 103d St 
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one of the lateral ventricles was slightly 
larger than the other In five of these tune 
cases, one lateral ventncle was dilated and 
the sula. were coarse, in one case poren- 
cephaly was noted In these five cases, 



Fig 20 Case 15, Patient C B Encephalo- 
grams reveal large collection of air m postenor 
fossa. Diagnosis post traumatic cerebellar 
atrophy 

there was almost complete rehef of symp- 
toms folloiving encephalography Any 
displacement of the ventncle m these cases 
of cortical atrophy was toward the site of 
the lesion, due to cortical fibrosis In one 
case — in which the exact diagnosis was 
doubtful — there was air m the subdural 
space but no evidence of bram atrophy 

SUMMARY 

Symmetncal filhng of the veutncles and 
subarachnoid spaces, or dilatation of one 
or both ventncles without a ventncular 
shift defimtely rules out a subdural hema- 
toma m our expenence It should be noted 
also that, m subdural hematoma, the ven- 
tncular shift IS away from the side of the 
lesion, while m the presence of scar tissue 
resultmg from a laceration of the bram 
there may be a ventncular shift toward the 
lesion As the dmical siunptoms of sub- 
dural hematoma may simulate those of 
other post-traumatic sequete, the differen- 
tial diagnosis is of importance, for surgical 


treatment is defimtely indicated m sub- 
dural hematoma The earlier the opera- 
tive mterference, the better the results 
In other cases with sumlar clmical symp- 
toms, surgery may be defimtely contra- 
indicated The encephalogram is also of 
value in the locahzabon of a subdural 
hematoma, for the locahzmg signs and 
symptoms are often confusmg 

Encephalography has been used chiefly 
m the study of post-traumatic sequelae of 
brain mjury to determme whether or not 
there is an actual brain lesion to account 
for the subjective symptoms which are 
sometimes designated as neurotic In a 
large percentage of such cases, actual le- 
sions are demonstrable by this means 
We would urge the more general use of en- 
cephalography following bram mjury for 
a more exact differential diagnosis of the 
resulting lesions, especially with a view to 
determining whether or not surgery is m- 
dicated 

Encephalography by the usual techmc is 
not harmful m patients with sequelae of 
bram mjury It may be of defimte thera- 
peutic value, not only m patients with ad- 
hesions but also m patients with cortical 
atrophy Marked improvement m symp- 
toms may result from the injection of the 
air Bennett and Hunt noted that there 
was rehef of symptoms foUowmg encepha- 
lography m about half of them cases 
Grant noted that 50 per cent of his cases 
of post-traumatic headache observed over 
a penod of from 12 to 24 months were re- 
heved by encephalography, and a smaller 
percentage of cases of post-traumatic 
epilepsy were also reheved We have also 
noted defimte rehef of symptoms m many 
of our cases following encephalography 

CONCLUSIONS 

The reports cited and our own cases 
show the very defimte value of encephalog- 
raphy in the study of post-traumatic 
sequelae of bram injuries The encephalo- 
gram has demonstrated that even subjec- 
tive symptoms may have a defimte or- 
gamc basis resultmg from mjury to the 
bram tissue It is of speaal aid m differeu- 
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methods which we have used and developed 
during the last six years, and which in 
our hands have given excellent results 


(4) Right and left obhque views of the 
lumbosacral spme showing the m- 
tervertebral jomts 



Fig 1 


Xn working out these methods, I always 
have m mmd that it is necessary to stand- 
ardize the technic m order to facilitate the 
routme work of the x-ray department 

A complete roentgen analysis of the 
spme consists of the followmg exposures 

(1) Anteroposterior and lateral long- 
distance views of the lumbodorsal 
spine, with the patient standing or 
sittmg 

(2) Anteroposterior and lateral long- 
distance views of the cervical spme, 
with the patient sittmg 

(3) Anteroposterior cone film of the 
lumbosacral and sacro-iliac region 


(5) Right and left obhque views of the 
dorsal spme showmg the mterver- 
tebral jomts m this region 

(1) In takmg the anteropostenor and 
lateral views of the entire spme, or at least 
the lumbodorsal section, we follow the 
techmc of Walter Jaeger, which was first 
pubhshed m 1931 (3 and 4) The under- 
lymg principles of teleradiography of the 
spme are as follows 

By makmg the film-focus distance two 
meters or more, the relation of focus-fihn 
to object-film distance is so favorable, for 
obvious geometncal reasons, that the spme, 
m spite of its anatom cal position withm 
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WITH DESCRIPTION OF SOME NEW TECHNICAL INSTRUMENTS 
By H JORDAN, M D , New York City 


ESPITE the general advance in x-rav 
technic, the improvement of x-ray 
machmes, and the greater sensitivity 
of the films, there is still room for much 
unprovement m the radiography of the 
spme It has been my experience that 
radiography of the spme lags behmd 
that of other parts of the body In recent 
years the need for more efficient and more 
detailed roentgenograms of the spine has 
been generally recognized by the pro- 
fession, especi^y m the fields of orthopedic 
and traumatic surgery This constantly 
growmg demand has not yet been sabs- 
factonly met 

To mention a few mstances fractures 
and dislocations of the cervical spme re- 
quire lateral views without distortion, 
showmg the entire cervical spme from 
the first cervical to the thud dorsal vertebra 
It was only a short time ago that Byron 
Stooky (6) deplored the difficulty of ob- 
tainmg well defined roentgenograms of the 
cervical spme m cases of fracture and 
dislocation 

For the analysis of scohosis and the 
evaluation of the results of various types 
of treatment, radiographs have to be taken 
with the patient m a standmg position, 
and if possible m such a way that all the 
details of his position may be recorded and 
check-up x-rays taken under exactly identi- 
cal conditions 

More and more attention has been given 
recently to the pathology of the small 
jomts of the spme and the mtervertebral 
facets fornimg these jomts, and the con- 
viction has grown that arthritis or arthro- 
sis of these small jomts may be of greater 
importance 
changes m 

vertebral bodies, eg spondylosis 
IS especially true of the lumbosacral region 
m the perplexmg problem of lower back 

pam 


The spme does not lend itself so easily to 
roentgenography as do other parts of the 
body, the extremities for mstance, and 
this IS due chiefly to its anatomy The 
spmal column is very large m its longitudi- 
nal dimension and very small m the other 
two It IS situated withm the trunk and 
the pelvis m such a way that it is not easily 
revealed by the x-ray without mterference 
from overlymg structures Furthermore, 
the spme has a number of natural curves, 
which are frequently mcreased by deformi- 
ties, therefore, vanous sections of the 
column have a different object-film dis- 
tance Fmally, the smgle umts of the 
spme are so constructed that certam details 
such as the small mtervertebral jomts or 
the pedicles, which may be of the greatest 
mterest, cannot be visualized m one and 
the same exposure 

Another difficulty arises m attemptmg 
to radiograph the whole spme, or a suffi- 
aent part of it, on one film when the usual 
small film-focus distance is used Not 
only does a fihn-focus distance of less than 
one meter allow but a small section of the 
spine to be radiographed at one tune, but 
it can show only a few vertebrae without 
distortion, the majority of them bemg so 
far off-center that they do not permit 
accurate observation 

The desue to have a complete picture of 
the entue spme on one film has led to the 
use of a 14 X 36-mch film and a Potter- 
Bucky diaphragm of the same size In 
order to elimmate the difficulties caused by 
the vanous densities of different sections 
of the body, Arthur W Fuchs (2) mtro- 
duced an mgemous filter which seems to 
give satisfactory detail throughout the 


the film-focus distance to more than 54 
mches 

In the following, I should like to report 



than the more conspicuous 
the mtervertebral discs and the spme , it does not, however, elimmate 

This distortion as long as it does not mcrease 
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at one end an eye-piece (A) The mtenor ever, is used In taking the anteropos- 
of this tube IS black so as to ehmmate tenor view of the cervical spine, the patient 
glare Seven centimeters from the distal sits on the stool so far away from the frame 



Fig 3 


Fig 4 


end, there is a cross-wire (L) The tele- 
scope IS attached to the tube exactly par- 
allel with the center beam With this httle 
device it is very easy to center the focus on 
the object 

As a rule, the anteropostenor view is 
taken with the patient sittmg on a stool 
centered to the mi dli n e of the upnght 
Potter-Bucky diaphragm The sittmg po- 
sition has the advantage of overcommg 
the lumbar lordosis by flexmg the hip- 
jomts For the exammation of scohosis, 
and also for control of the action of spmal 
braces, the anteropostenor views are taken 
with the patient standmg 

(2) The Cermcal Sfnne — ^The antero- 
postenor and lateral views of the cervical 
spme are taken with the patient sittmg, 
and without the use of the Potter-Bucky 
diaphragm The antenor diaphragm, how- 


that it wiU be possible to get his neck m 
close contact with the cassette The 
patient is instructed to open and close his 
mouth rhythmically dunng exposure so 
as to dissipate the contour of the jaw In 
order to obtam a good lateral view, the 
sagittal plane of the patient’s skull and 
cervical spme must be perfectly parallel 
with the film Fixation in the desired 
position is mamtamed by the old Baer 
“skull rmg” (Fig 5) 

(3) The Lumbosacral Region — There are 
three requirements for obtammg satis- 
factory films of the lumbosacral junction 
and the sacro-ihac jomts (a) the lumbar 
lordosis must be straightened out m order 
to have this section as close to the film as 
possible, (&) secondary radiation must be 
cut down to a mmimum in order to get 
good contrast, so that m addition to the 
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the tru^, and its curvatures, is depicted long exposure, therefore, a motor-dnven 
on the film practicaUy without distortion Potter-Bucky diaphragm, which permits 
Therefore, the exposure obtamed may be any length of exposure, is used A 



used for the determination of the axes of 
the vertebral bodies as well as the axis of 
the entire spmal column 
There is, however, another feature which 
makes the long-distance radiogram of the 
spme even more valuable By mcreasmg 
the fihn-focus distance to two meters or 
more, a very mterestmg phenomenon 
appears, a “compensatmg effect” (Aits- 
gleicJiseffect — Jaeger) Without the use of 

additional filters, as employed by Fuchs, 
the entire spme is shown on the film with 
very httle variation m density The idea 
of takmg long-distance radiographs of the 
spme mth regard to this compensatmg 
effect wais, so far as I have been able to 
find, first used by Baer, of Zurich, m 1916 
Jaeger reports that Dems Mulder, of 
Bandoeng, Java, has taken roentgenograms 
of an entire person with a fihn-focus dis- 
tance of from eight to twelve meters, 
thereby obtammg a complete “compen- 
satmg effect,” the patient's hair and nails 
bemg just as well defined as were the 
large bones of the body 

In order to standardize and simplify 
the teleradiography of the spme, certmn 
techmcal arrangements have to be made 
The long fihn-focus distance necessitates 


second diaphragm is added m front of the 
patient m order to ehmmate as much of the 
secondary radiation as possible, thereby 
givmg the film the maximum contrast 
FoHowmg the example of Jaeger, we have 
made the foUowmg arrangements 

Three pans of pillars carrymg the up- 
nght Potter-Bucky diaphragm, the com- 
pression band and other means of fixation 
for the patient, and the anterior diaphragm 
are provided (Fig 1) The distance and 
relative position of the tube, film, and 
object are permanently fixed m a rectan- 
gular position, as shown m Figure 2 This 
diagram illustrates the position of the 
patient between the anterior diaphragm 
and the Potter-Bucky The height of the 
whole system vanes according to the 
patient’s size All the upnghts are gradu- 
ated m order to faahtate the adjustment 
and to record it 

The long film-focus distsmce and the 
narrow openmg of the antenor diaphragm 
necessitate the most exact centenng of 
the entire system, and especially of the 
focus For this purpose I have designed a 
telescope (Figs 3 and 4) This consists of 
a rectangular metal tube (B), 1 cm m 
diameter and 31 cm long, which carries 
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the advantages of the various roentgeno- 
grams obtained by the technic described, 
I should like to make a few general re- 
marks 

In roentgenography of the spme more 
than in the routine roentgenography of the 
extremities, the results depend upon a very 
exact technic The position of the pa- 
tient for each exposure is just as important 
as IS the correct centermg of the radiation 
PracbcaUy aU of the special views described 
above throw a heavy burden upon the x- 
ray tube, demandmg a great mtensity of 
radiation for long film-focus distance, and 
long exposure tune, m which it is difficult 
to keep the patient from moving if his 
position IS not entuely fixed and comfort- 
able Correct values of kilovoltage, miUi- 
amperage, and exposure time are not so 
important as havmg the whole system 
properly centered and avoiding secondary 
radiation as far as possible Good com- 
pression of the object, the use of the small- 
est cones, and for the long-distance views 
the use of an anterior diapffiagm, help con- 
siderably to obtain better contrast A 
very careful dark-room techmc, with spe- 
cial attention to correct tune-temperature 



Fig 6 

developmg, is a prerequisite for such deh- 
cate \-ray work 

Proper centermg of the object is pos- 



Fig 7 


Fig 8 
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Potter-Bucky diaphragm a small cone 
and a strong compression of the soft parts 
must be used, and (c) the patient must be 
cleaned out thoroughly, with special atten- 
tion to gas formabon 


the pabent has to rest on either side, with 
the frontal plane of his body at an angle 
of 45 degrees to the plane of the film 
(5) The Dorsal Region — Fmahy, the 
intervertebral joints of the dorsal spine are 



Fig 5 


Lumbar lordosis is flattened out by flex- 
mg and abductmg the legs at the hip- 
jomts, as m the hthotomy posibon (7) 
The center beam has to be verbcally 
on the cassette I do not approve of the 
much-used techmc of taking a film of the 
sacro-fliac region by tiltmg the tube or 
the center beam to 45 degrees By this 
means we may obtam a good view of the 
sacro-ihac jomts, but we get too much 
enlargement and distorbon 

(4) Next, the obhque views of the lum- 
bar spme are taken with the aim of show- 
mg all the small intervertebral facets of 
the lumbosacral region For this purpose. 


shown with the pabent lymg on either 
side, with his body tiltmg 20 degrees for- 
ward from the vertical lateral posibon 
In order to facflitate the correct center- 
mg of the x-ray tube for the special views 
of the lumbosacral region and the mter- 
vertebral jomts, which are all taken with 
the pabent lymg down and at a film-focus 
distance of one meter, I have constructed a 
new center beam index, which carries a 
scale of the film-focus distance, and which 
may be attached to or removed from the 
tube with one movement of the hand 
(Figs 3 and G) 

Before entermg into the discussion of 
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or mjvuies to the intervertebral discs and 
minute compression fractures of verte- 
bral bodies, by the method of determma- 
tion of the axis mtroduced by Jaeger The 
followmg technic is used 



Fig 


From the long-distance anteroposterior 
and lateral roentgenographs of the spme, 
a tracmg is made outhnmg the vertebral 
bodies in each plane The longitudmal 
axis of each vertebral body is constructed 
by drawmg a hne connectmg the center of 
Its cranial and caudal contours The axes 
so obtamed are connected, givmg the total 
curve of the vertebral column, antero- 
posterior and lateral views (Fig 9) Wher- 
ever this Ime forms an angle instead of a 
well defined cur\e, we may expect the site 
of some recent pathology Jaeger has 
shown that by this method it is possible 
not only to ^cover the localization of a 
fracture of an mtervertebral facet, of a 
pedicle, or a subluxation of a cervical 
vertebra, but also to discn mm ate between 
a recent mjury to the spme and old changes 
and to follow the reconstruction of the 
curve in the course of heahng of a fracture 
Deformities of the spme as, for mstance, 


a kyphoscohosis, always show a well de- 
fined curve with no angulation, while a 
wedge-shaped vertebra caused by a recent 
compression fracture, no matter how mild, 
will always show a deviation of the axis. 



formmg an angle "Wherever the determina- 
tion of the axis in the tracmg of the long- 
distance roentgenograph of the spme shows 
angulation, small cone views of this section 
are taken, mcludmg obhque views, with 
the result that m many cases a fracture or 
subluxation is found It is obvious that 
this techmc for determmmg a recent m- 
]ury to the spme as compared with an old 
defonmty is of speaal value m medico- 
legal cases The author has frequently 
used this method m his capaaty as Medi- 
cal Referee for State Compensation and 
insurance compames 
In the treatment of scohosis the impor- 
tance of the analysis of the spme under 
weight-bearmg, ivith the patient standmg, 
IS more and more recognized and gener- 
ally used, and a vertical Potter-Bucky 
diaphragm is usually employed for this 
purpose The long-distance method has 
the advantage of elinunatmg the distortion 
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sible only if the roentgenologist or x-ray 
technician is well infonned as to the con- 
dition of the patient and the special ques- 
tion that needs to be answered by the 
radiogram Close co-operation between 
the roentgenologist and the physician in 
charge of the case may frequently limit 



Fig 9 


the number of x-rays that must be taken 
While a complete analysis of the spme 
would necessarily consist of the nme stand- 
ard exposures hsted above, such a com- 
plete study may be dispensed with m many 
cases, m which the clmical diagnosis is 
not m doubt or m which the pathology is 
well localized For mstance, m the treat- 
ment of scohosis, the anteropostenor long- 
distance view will frequently suffice to 
determme the type of brace to be apphed 
and to check up on the efficiency of a 
spmal brace aheady m use Or m the case 
of well defined lumbosacral arthritis, the 
speaal anteropostenor view of the lum- 


bosacral region and the two 45 degree 
obhque views usuaUy give all the informa- 
tion required 

The two-meter long-distance view of the 
spme with the patient m a vertical posibon 
affords a number of conspicuous advan- 
tages As we have already mentioned, the 
so-called “compensatmg effect” of the 
long film-focus distance m the large sec- 
tion of the spme, depicted on one 14 X 17- 
inch film, gives at a glance a good survey 
of the major part of the column It makes 
variations m the number and size of the 
vertebrae and a difference m structure and 
calcium content more easily perceptible 
The favorable relation between film-object 
and object-focus distances does away with 
most of the distortion and gives all the 
structural details obtamable only other- 
wise m cone views of small sections of the 
spme 

In cases of suspected fracture of a verte- 
bra, dimcal exammation is not always 
successful because of the fact that the pain 
IS frequently referred to lower parts of the 
spme Long-distance views will often pre- 
vent the overlookmg of a fracture of a 
dorsal vertebra when the pam is localized 
m the lumbosacral region In re-exanuna- 
tion of mjunes to the spme, I have found 
on several occasions a fracture of the tenth 
dorsal vertebra, and even of the twelfth 
dorsal, which had been overlooked for 
many weeks because the x-ray examma- 
tion had been lumted to the lumbar spme 

In mjunes to the cervical spme it is diffi- 
cult to obtam satisfactory lateral roent- 
genographs m the region of the lower 
cervical or the upper dorsal vertebrae In 
these cases the long-distance view of the 
cervical spme has given us the best results 
(Fig 7) , for mstance, m a fracture of the 
spmous process of the seventh cervical or 
the first dorsal vertebrae, or m a fracture 
dislocation of the sixth and seventh cervi- 
cal vertebrae (Fig S) 

One of the great advantages of long- 
distance roentgenography of the spme is 
the lack of distortion, which makes it pos- 
sible to discover fractures of the mterverte- 
bral facets and the pedicles or neural arches. 
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or injimes to the intervertebral discs and 
minute compression fractures of verte- 
bral bodies, by the method of determina- 
tion of the axis mtroduced by Jaeger The 
foUowmg technic is used 



Fig 


From the long-distance anteroposterior 
and lateral roentgenographs of the spme, 
a tracmg is made outlmmg the vertebral 
bodies m each plane The longitudmal 
axis of each vertebral body is constructed 
by drawmg a hne connectmg the center of 
its cranial and caudal contours The axes 
so obtamed are connected, givmg the total 
curve of the vertebral column, antero- 
posterior and lateral views (Fig 9) Wher- 
ever this hne forms an angle mstead of a 
well defined curve, we may expect the site 
of some recent pathology Jaeger has 
shown that by this method it is possible 
not only to discover the localization of a 
fractiue of an mtervertebral facet, of a 
pedicle, or a subluxation of a cervical 
vertebra, but also to discnmmate between 
a recent mjury to the spme and old changes 
and to follow the reconstruction of the 
curve m the course of heahng of a fracture 
Deformities of the spme as, for instance. 


a kyphoscoliosis, always show a well de- 
fined curve with no angulation, while a 
wedge-shaped vertebra caused by a recent 
compression fracture, no matter how mild, 
will always show a deviation of the axis, 



formmg an angle Wherever the determma- 
tion of the axis m the tracmg of the long- 
distance roentgenograph of the spme shows 
angulation, small cone views of this section 
are taken, mcludmg obhque views, with 
the result that m many cases a fracture or 
subluxation is found It is obvious that 
this techmc for determmmg a recent m- 
]ury to the spme as compared with an old 
deforrmty is of special value m medico- 
legal cases The author has frequently 
used this method m his capacity as Medi- 
cal Referee for State Compensation and 
msiuance compames 

In the treatment of scohosis the impor- 
tance of the analysis of the spme under 
weight-beanng, with the patient standmg, 
IS more and more recognized and gener- 
ally used, and a vertical Potter-Bucky 
diaphragm is usually employed for thi s 
purpose The long-distance method has 
the advantage of ehmmatmg the distortion 
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which IS so confusing m the evaluation of 
these exposures 

The arrangement of the long-distance 
view of the spine described above facih- 
tates the repetition of check-up \-rays 


roentgenographs of the spine are used 
(Fig 10) 

There is httle to add m recommendabon 
of the technic descnbed for the antero- 
posterior view of the lumbosacral and 



Fig 11 


under identical conditions Determma- 
tion of the curvature by means of tracmg 
the axes of the vertebral bodies is more 
accurate than other methods of measur- 
mg the angle of a scoliosis We gam a 
valuable criterion for the evaluation of 
various treatments, which is essential to 
form an opmion based on facts m the dis- 
cussion of operative versus conservabve 
treatment of scoliosis 

In the conservative treatment of scolio- 
sis and other spmal conditions, this 
method may be employed to great advan- 
tage to control the construction and fittmg 
of spmal braces If the method mtro- 
duced by Ferguson (1) is used, it will be 
more accurate if tracmgs of long-distance 


sacro-iliac region with the patient in the 
hthotomy position This is, to my mind, 
the only way of obtammg an undistorted 
view of the fifth lumbar mtervertebral disc 
and the details of the lumbosacral junction 
Deformities of this region, viz , narrow- 
mg of the mtervertebral discs, large osteo- 
phytes, hemisacrahzation, or complete sac- 
ralization of the fifth lumbar vertebra, and 
so on, are, m our experience, of mmor 
importance, and are rarely a satisfactory 
explanation for lower back pam or a sci- 
atica Arthrosis and arthritis of the small 
mtervertebral facets are, however, of prune 
importance as a cause of lower back pam, 
and should therefore be carefully inves- 
tigated in every case of this type 
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Furthermore, a jomt formed between 
the transverse process of a sacralized fifth 
lumbar vertebra and the sacrum or ihum 
IS frequently the site of a degenerative 
arthrosis We may assume, as Max Lange 
has pomted out (5), that a gross deformity, 
as met with m spondylosis, very rarely 
causes an irritation of the nerve-roots by 
mechamcal pressure, while on the other 
hand the relation of the posterior roots to 
the mtervertebral joints is so close that an 
mflammation of these joints may readily 
spread to the nerve Therefore, the 
study of the small mtervertebral jomts is 
essential Due to the anatomical struc- 
ture of the intervertebral jomts m the van- 
ous sections of the spine, we have to place 



Fig 12 


the patient m vanous positions in order to 
obtam an undistorted view nght mto 
the jomt space While mdividual varia- 
tions may render this problem difficult 
sometimes, we have found that the 45- 
degree obhque position will show all the 
lumbar mtervertebral jomts, and the 20- 
degree tilted lateral view those of the dor- 
sal region, m the average patient (Figs 11, 
11 -j 4, and 12) 

From the illustrations shown, it is appar- 
ent that these views reveal not only the 
mtervertebral facets, but also many de- 
tails of the neural arch and the pedicles 
which are not otherwise clear We have 
found that these obhque views are of such 
value m cases of spondylarthritis and 
spondylarthrosis that they deserve to be 
mcluded m the routme exammation, even 
in preference to the long-distance view of 
the entue spme 

SUMMARY 

“Roentgen analysis” of the spine rep- 
resents a complete radiological study of the 
spme as an entity, as well as of its mdivid- 
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ual elements, with speaal reference to the 
small mtervertebral jomts and the comph- 
cated structure of the lumbosacral region 
The x-ray techmc descnbed m this paper 
has proved so successful m our hands and 
its apphcation so simple that it may be 
used as a standardized routme procedure 
m every x-ray department 

Special attention has been given to 
teleradiography of the spme with the 
patient standmg or sittmg The long 
film-focus distance of two meters makes 
possible a survey of the major section of 
the spme on one 14 X 17 mch fihn, the 
“compensatmg effect” gives a well defined 
picture of the structural details m almost 
aU sections of the spme, the freedom from 
distortion permits a method of determma- 
tion of the axes of the vertebral bodies and 
the entire spmal column, which is of im- 


portance for the recognition of mmor 
fractures and the diagnosis and treatment 
of deformities 

A telescope for teleradiography and a 
new center-beam-mdex are mtroduced 
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CARCINOMA OF THE OVARY 

eesolts secukbd bv radiation therapy' 

JACOBS, M D . a,.d WILHELM STENSTROM, PH D , MoiBAifote. M,m 

From the Cancer Institute, University of Mmnisota Hospital 


^ARCINOIVIA of the ovary bemg one of 
the most radiosensitive epithelial tu- 
mors. It IS highly important to know 
what results are obtained ^y radiation 
treatment of this disease While practi- 
cally every patient m the senes here p^ 
seated had some surgical 
ranging from laparotomy and tnopY r 
Spied exaJn-rt was not felt tha *e 
probabdity of cure was good m any of the 
cases if surgery alone was used, m y 
of them, smce the pnmary tumor was no 
removed, the only benefit traceable to sm- 
gery was that a defimte diagnosis w^ made 

Sable Consequently we feel that ^ 

prmcipal treatment m these patients was 
Lth radiation This is made more expha^ 

when we state that of the 15 pa^e^te 
now hving (for vanous penods), eight ^d 
defimte metastases at the time of the &st 
irradiation, while the other seven had none 
mentioned m the available 
IS not known with certamty that they did 
not h^T metastases) Exact evaluatmn 
of the onginal chmcal condiUon is now im- 
possible, because of the defects m tte 
earher records However, most of the 
naUcL had metastases, often peritoneal 
SLts but occasionally distant, and 
Xal were moribund at the time of first 

“•ThrSe incidence (Fig 1) shows its 
oek m toe sivto decade, nor is it peatly 
toed by correcting tor the distnbubon 
of toe diffLnt age groups m toe popda- 
tion The disease is then one of late mdd e 
We with toe peak incidence just after the 
tune of the a\ erage woman s menopause 
This occurrence of the peak m relation to 
the menopausal age is perhaps fortuitous, 

"Tpr^iRentcd at the meeting ot the Radiological Society 
«St Paul March 28 1930 


because a fair number of the cases occurred 
m youth or advanced age 

As diagnosis was made on the nUCTO- 
scopic appearance of matenal obtained at 
operation or necropsy, the accuracy of our 



/jpe -YeariS 


Fig 1 Age distnbution of cases reported m 
this paper 

diagnosis can be no better than the accu- 
racy with which a pathologist is able to 
distmgmsh caranoma from bemgn ovanan 
lesions This is, unfortunately, a disputed 
pomt It IS, therefore, important to re- 
member the weakness of this entenon 
The distribution of the vanous pathologic 
types can be desenbed only m the most 
elementary way (Table I), as the small 
number of cases and the mcompleteness of 
the early records make proper study almost 
impossible It is worth noting that in the 
C3^tic caremomas the papillomatous out- 
numbered the pseudomuemous in those 
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cases in which record is available A few- 
miscellaneous tumors are included m the 
table, among these are reported two 
bemgn tumors, but of these one patient is 
dead and the other has persistence of the 
disease In each case peritoneal implants, 
ascites, and cachexia marked the clmical 
course This emphasizes the tenuous na- 
ture of the division between bemgn and 
malignant ovanan cysts Also there were 
two carcinomas, one a spmdle-cell and the 
other a fibrosarcoma with cysts (both 
patients died), and one granulosa-cell 
tumor, in which case the patient is alive 
and without symptoms four years after 
diagnosis These five patients are excluded 
from the remainder of this report, smce it 
is concerned with the carcmomas only 

TABLE I 

Ovanan Carcinoma 59 

CysUc 36 

Solid 8 

Type not stated 15 

Other Ovanan Tumors 5 

Benign Cysts 3 (1 alive with persist- 

ence) 

Sarcomas 2 (both dead) 

Granulosa Tumor 1 (ahve and well four 

years) 

The rrradiatiou vaned so much m 
amount that it seemed wisest to classify the 


the maximum number of courses to any 
patient was four iVTany of the pabents 
had from 100 to 130 per cent to four fields 
m two and a half weeks, which was the 
usual course planned, those haimg less 
than this were cases m which for vanous 
reasons it was not possible to carry out the 
plan ongmally made None of the patients 
was treated by the protracted fractional 
method The physical factors used ivere 
200 kvp mechamcally rectified, 30 ma , 
70 cm T S D (60 cm on lateral fields), 1 
mm Cu and 4 mm A1 filter, with an out- 
put of about 15 r/m at 70 cm The effec- 
tive wave length is 0 16 A and under these 
conditions 1 S E D for a large field is ap- 
pro-sunately 700 r 

Follow-up was earned on as far as pos- 
sible by visits to the clinic, but m some 
cases letters from the patient or family 
physician had to be accepted as substitutes 
All patients treated smce 1926 are mcluded, 
and 100 per cent of these were definitely 
accounted for at the end of our study 
(November, 1935) 

Reference to Table II shows that none of 
the mne patients given small or medium 
amounts of radiation survived While 
these all had mcomplete courses, this 
finding can be attnbuted only m part to 


patients mto three groups, those havmg 
small, medium, and large amounts of \- 
ray therapy The hmits used were, small, 
50 per cent S E D or less to each of two 
fields, or equivalent, medium, between 50 
and 100 per cent to each of two fields, or 
less than 60 per cent to each of four fields, 
or eqmvalent, large, more than medium 
Large fields, from 350 to 500 sq cm ante- 
norly and postenorly and from 200 to 
300 sq cm laterally, were necessary to 
cover the abdomen The symphysis pubis 
and the xyphoid cartilage antenorly and 
the coccyx and last nb postenorly were the 
boundary marks for the fields While such 
fields hmit the maximum dose which may 
be safely given, they are necessary to cover 
the region m which implants commonly 
iccur The maximum amount of radiabon 
n any one course was 140 per cent S E D 
o each of four fields in three weeks time, 


poor condibon of the patients, as some at 


TABLE n 

X ray Treatment 

Large Courses 50 32 per cent surviving 

Single 30, 27 per cent surviving 

Multiple 20 40 per cent surviving 

Methum Courses 4 none surviving 

Small Courses 5 none sumvmg 

Of 31 treated over five years ago 11 or 35 4 per cent, 
survived over five years 


TABLE III 

Number of patients living each jear tabulated by 
>ear of first treatment 

26 27 2S 29 SO 31 32 33 34 35 36 

1926 2 2 2 2 2 2 3 3 3 21 

1927 5 4 4 3 3 3 2 2 3 3 

192S 322222211 

1929 5 3 2 0 0 0 0 0 

1930 9 8 5 5 5 4 4 

1931 7 0 4 2 2 1 

1932 9 7 5 5 4 

1933 8 5 3 2 

1934 II 4 1 
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least were in fair condition Moreover, 
those who had multiple heavy courses did 
better than those who had only a single 


the six still livmg who have passed the 
five-year mark, one has a persistent mass 
m the cul-de-sac which, while static, rep- 



Fie Survival m carcinoma of the ovary The upper curve (dashed) shows 
the averaee probabihty of survival normal for such an age group The loww (sohd) 
curve shows the observed survival Note the flattening of the ci^e after four 
vears which shows that patients are apt to stay well if they pass this time For 
rnethod of dcnvinE curve see ‘An Improved Method for the Treatment of Cancer 
Stated ’ by L G Jacobs Radiology. October, 1936 27, pp 468-473 


heavy course (As a matter of fact, two 
courses were regularly advised, but not 
always accepted ) The obvious explana- 
tion for this observation, that large 
amounts of x-ray are needed for cure, is the 
only one which appears to bear critical 
analysis 

Lookmg at the senes as a whole, we see 
that there is a fau salvage rate (Fig 2) for 
a five-year penod, about 35 per cent 
Since the trend of the curve is flat, those 
who have survived over five years may be 
considered as probably cured, although of 


resents a constant threat to life which 
will no doubt eventually matenahze 
Those survivmg over four years and now 
livmg were by no means all “favorable” 
cases at the begmnmg of treatment Two 
had extensive pentoneal metastasis, m one 
case with mvasion of the bladder Foiu 
more patients had, on beginmng them 
course of radiation, defimte recurrences 
after a previous operation One patient, 
survivmg two years and still m good con- 
dition, had only a biopsy done, as the 
tumor had already mvolved the surround- 
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THE TREATMENT OF HYPOTONIC MEGACOLON BY ADMINISTRATION 
OF PANCREATIC TISSUE EXTRACT 

By ROBERT J REEVES, MD , aitd EDWARD K HARRISON, M D , 

Durham, North Carohua 

From the Roentgen-ray Department and the Department of Medicine, Duke Umversity Hospital 


S INCE Hirschsprung described the con- 
genital megacolon in 1S86, much has 
been written concermng treatment, 
both surgically and by the use of various 
drugs for stimulabng the parasympathe- 
tics and producmg peristalsis 
Megacolon may be classified as congeni- 
tal and acquired. The congemtal type, as 
descnbed by Hirschsprung, is associated 
with hypertrophy and the thickemng of 
all the layers of the colon wall The ac- 
quired type IS subdivided into those pro- 
duced by mechamcal obstruction and by 
idiopathic dilatation It is this latter 
group with which we wish to deal 

Sheldon and Kem (1) attempted the use 
of parathormone, but their conclusions do 
not appear to be lastmg m effect It was 
their opmion that the patients might have 
a low grade chronic parathyroid defiaency 
Our studies have not borne this out 
Bonar (2) believes the etiology of idio- 
pathic megacolon to be neuromuscular, due 
to failure of the pelvi-rectal flexure to relax 
with oncoming peristaltic waves By 
means of rectal mjections of a saturated 
solution of magnesium sulphate, he found 
the action to be local, apparently due to 
neuromuscular irritation and relaxation of 
the musculature 

Craven and McCrea (3) studied the ef- 
fect of tissue extract and other vascular de- 
pressor substances, and Craven (4), m 
1934, reported two cases of megacolon m 
children treated by means of pancreatic 
tissue extract Her theory was that pan- 
creatic extract is parasympathetic m ac- 
tion In her work on direct observation of 
the mtestmes of the guinea pig, also on 
isolated strips of mtestine, there was im- 
mediate contraction After this contrac- 
tion has been mamtamed for a short time. 
It becomes rhythmical Some of the other 


parasympathetic dru^s — atropme, thy- 
roxm, parathormone, and magnesium sul- 
phate — produced contraction but did not 
mcrease the rhythm This probably ex- 
plains why a short time after the drug is 
discontinued, the intestine fails to respond 

PREPARATION USED 

The extract used is that of Sharp and 
Dohme, No 568, as prepared m collabora- 
tion with Dr Joseph Wolfe (5) It is a 
product of pancreatic tissue extracted with 
acid alcohol After precipitation of msu- 
Im, the precipitate is purified and physio- 
logically standardized by its abdity to neu- 
trahze the pressor action of epmephrme on 
anesthetized dogs The solution is then 
adjusted to contam ten umts per c c The 
unit value is defined from the epmephnne 
neutrahzmg action one umt equals one 
gamma of epinephrine Therefore, 1 c c 
will neutralize 0 01 mg of epmephrme 

' DOSAGE 

The dosage used m the treatment of the 
atomc colon vanes from 1 to 5 c c , depend- 
ing on the seventy of the condition and the 
response of the patient The usual daily 
dose IS 3 c c , which seems to give the maxi- 
mal effect Wolfe states, “We have ad- 
mmistered more than 5,000 mjections and 
there has never been any untoward local 
or general reaction, save a shght burmng 
at the tune of mjection No chills, fever, 
or other systemic reactions have been 
noted ” 

CASE REPORTS 

Case 1 A marned female, aged 28, was 
admitted March 17, 1934, with a history of 
increasmg constipation of seven years’ 
duration Follomng operation for appen- 
dicitis, she noticed a gradually increasmg 
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mg region so extensively as to render re- 
moval impossible 

Smce the normally expected death m- 
cidence m a group such as this is rather 
high, about 13 per cent m five years, the 
actual cure rate may readily be as high as 
35 per cent The standard deviation of the 
cure rate is about 5 per cent, so that it is 
\vithm the bounds of possibihty that the 
true cure rate will fall between 20 per cent 
and 50 per cent, but hardly outside these 
values Observe that we here mean the 
rate of those permanently cured, not the 
five-year cure rate 

Evaluation of the degree of palhation 
secured m those patients who died is not 
possible, but one can safely say that it is a 
very real amount Several patients had 
from a few months to several years of nor- 
mal or almost normal life before a recur- 
rence finally led to mvahdism and death, 
and even m cases not symptom-free vari- 


ous degrees of improvement were noted, as 
a rule Only a few advanced cases failed 
to receive any benefit from then treatmeut 

In conclusion, radiation will produce 
enough cures m carcmoma of the ovary, 
even advanced, to make it a deadedlj 
justifiable procedure The amount of 
radiation must be adequate, however, and 
repeated courses are probably adinsable 
The figures quoted suggest that there may 
be a shghtly higher cure rate m this sensi- 
tive tumor than m some of the more resist- 
ant gynecological tumors 

Acknouledgments The chmcal dnec- 
tion of these patients has been m the hands 
of the Department of Gynecology and 
Obstetrics, Prof J C Litzenberg, head 
We vnsh also gratefully to note the aid and, 
advice of Dr Litzenberg m the preparabon 
of this paper 
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S INCE Hirschsprung descnbed the con- 
gemtal megacolon m 1886, much has 
been written concenung treatment, 
both surgically and by the use of various 
drugs for stimulating the parasympathe- 
tics and producmg penstalsis 
Megacolon may be classified as congem- 
tal and acquired- The congemtal type, as 
descnbed by Hirschsprung, is associated 
with hypertrophy and the thickemng of 
all the layers of the colon wall The ac- 
quired type IS subdivided into those pro- 
duced by mechanical obstruction and by 
idiopathic dilatation It is this latter 
group with which we ivish to deal 

Sheldon and Kem (1) attempted the use 
of parathormone, but their conclusions do 
not appear to be lasting m effect It was 
their opmion that the patients might have 
a low grade chrome parathyroid deficiency 
Our studies have not borne this out 
Bonar (2) beheves the etiology of idio- 
pathic megacolon to be neuromuscular, due 
to failure of the pelvi-rectal flexure to relax 
with oncoming peristaltic waves By 
means of rectal mjections of a saturated 
solution of magnesium sulphate, he found 
the action to be local, apparently due to 
neuromuscular irritation and relaxation of 
the musculature 

Craven and McCrea (3) studied the ef- 
fect of tissue extract and other vascular de- 
pressor substances, and Craven (4), in 
1614, reported two cases of megacolon m 
children treated by means of pancreatic 
tissue extract Her theory was that pan- 
creatic extract is parasympathetic in ac- 
tion In her work on duect obsenmtion of 
the mtestines of the guinea pig, also on 
isolated strips of intestine, there was rm- 
mediate contraction After this contrac- 
tion has been mamtamed for a short time, 
It becomes rh)'thmical Some of the other 


parasympathetic dru^s — atropme, thy- 
roxin, parathormone, and magnesium sul- 
phate — ^produced contraction but did not 
mcrease the rhythm This probably ex- 
plains why a short time after the drug is 
discontinued, the intestine fails to respond 

PREPARATION USED 

The extract used is that of Sharp and 
Dohme, No 568, as prepared m collabora- 
tion with Dr Joseph Wolfe (5) It is a 
product of pancreatic tissue extracted with 
acid alcohol After precipitation of insu- 
hn, the precipitate is purified and physio- 
logically standardized by its abihty to neu- 
trahze the pressor action of epmephnne on 
anesthetized dogs The solution is then 
adjusted to contam ten umts per c c The 
umt value is defined from the epinephrme 
neutralizmg action one umt equals one 
gamma of epmephnne Therefore, 1 c c 
will neutralize 0 01 mg of epmephnne 

’ DOSAGE 

The dosage used m the treatment of the 
atomc colon vanes from 1 to 5 c c , depend- 
mg on the seventy of the condition and the 
response of the patient The usual daily 
dose is 3 c c , which seems to give the maxi- 
mal effect Wolfe states, “We have ad- 
numstered more than 5,000 injections and 
there has never been any untoward local 
or general reaction, save a slight burmng 
at the time of injection No chills, fever, 
or other systemic reactions have been 
noted " 

CASE REPORTS 

Case 1 A marned female, aged 28, was 
admitted March 17, 1934, with a histo’ry of 
mcreasmg constipation of seven years’ 
duration Following operation for appen- 
dicitis, she noticed a gradually mcreasmg 
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constipation whicli had become so severe 
that she resorted to daily enemas dimng 
the last year The stools had been mixed 


bowel movements for three days, then nor- 
mal stools The bowels have been regular 
until the present time, 1937 



Fig 1 Case 2 Dilated colon No former treat- 
ment 

With considerable mucus, and occasion- 
ally small amounts of blood The diet had 
been balanced and water intake adequate 
iPhystcal Examination — Entirely nega- 
tive A proctoscopic exammation showed 
normal mucosa The lumen was qmte 
large and dilated 

Laboratory Studies — Blood and unne 
exammations were negative Stool exami- 
nation disclosed nothmg unusual A bar- 
ium enema showed the colon to be large 
and atomc with loss of haustral markmgs 
The basal metabohe rate was — IS per cent 
Treatment — Tissue extract was given, 

1 c c the first day, 2 c c the second, and 3 
c c on the thud day and daily, thereafter, 
for ten days 

Chmeal —Normal bowel move- 

ments were obtamed after the second m- 
]ection and contmued to improve Preg- 
nancy, with normal dehvery, occurred on 
Jan 18, 1935 Bowel movements were 
still normal until the following Apnl, one 
year after begmmng treatment, when con- 
stipation recurred The course of tissue 
extract was repeated There were no 


Case 2 A white male, aged 3, with a 
history of constipation since birth, was ad- 
mitted May 25, 1936 The stools though 
infrequent had been large and quite hard 
The patient had been othenvise normal 
Constipation had been worse durmg the 
past year, with as many as ten days elaps- 
mg between stools 

Physical Examination — ^The abdomen 
was markedly distended and fecal masses 
could be easily palpated 
Laboratory Studies — The blood, unne, 
and stools were negative A banum enema 
disclosed a large atomc colon, probably 
congemtal in ongin (Fig 1) 

Clinical Course — Pancreatic tissue ex- 
tract was admimstered three times daily m 
0 5 c c doses from May 27 to May 30 The 
distention was reheved and there was u- 
rcgular spontaneous bowel movement 
Roentgen-ray exammation of the colon 
showed defimte improvement m muscle 
tone (Fig 2) 

Case 3 A white male, aged 64, ivas ad- 
mitted to the hospital on March 9, 1936, 
ivith a history of dull epigastric pain of 
lime months’ duration, the para coming on 
regularly 30 minutes after eatmg Oc- 
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^ M Case 4 A white male, aged 9, was ad- 
oasionallY, he was nauseated and would 22 1933, complammg of se- 

:r.r —contamedbloodon^ 3mce birth He usu^y 

occasions He had lost 40 pounds m th P ^ without a stool ^d 

past SLX months This was accompanied ^^^en cathartics smce birth His 

by a very obstinate constipation 




4 ^^3 marked mrproveBieiit m muscle tone but sUU a 

certwn degree of hypotoniaty 


Fhystcal Exanwiation —The abdomen 
was ieatly distended, but no masses could 
be i^de out and there was no tenderness 
^The blood showed 

posmve lor blood *= be-,d=„e 
and suaiac tests bemg 4+ Koentgen 
ray Summation disclosed a large carci- 
ray of the esophagus 

TretcplageThiatus tvrde and the 

iundus ol the stomach hermated through 
t The eoloh was large aud atomc mth 
almost complete loss of muscle tone (Fig 3) 

ChmmI Course -In, Ktious of mtra- 

micular tissue extract were given tmce 
d^y m 0 5 cc doses for three days 
There was a most stnkmg improvement m 
muscle tone, accompamed by normal 
bowel movement (Fig 4) 

The patient died of malignancy a few 

months later 


abdomen had been distended, apparently 
due to impacted fecal material 

Phys'ical Exaniiualioii The patient s 
abdomen was very distended and a large 
mass could be easily palpated in the lower 
mid-portion The veins over the abdomi- 
nal waU were distended Proctoscopic ex- 
amination revealed a normal mucous mem- 
brane 

Laboratory Studies — The blood, urme, 
and stool exammations showed no pathol- 
ogy A banum enema disclosed a large 
and atomc colon (Fig 5) 

Diagnosis — Congemtal megacolon 

Clinical Course — Intramuscular mjec- 
tions of tissue extract m 0 5 c c doses were 
given three tunes daily from March 2 to 
March 11, and mice doses three times 
daily from March 12 to March 24 Dur- 
mg this period, the patient began to im- 
prove and to have from one to four stools 
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daily He continued to unprove for one 
year, when constipation again ap- 
peared A banum enema at this tune 
showed marked improvement in muscle 
tone, but a constriction was found at the 



Figr 5 Case 4 Dilated colon No fonaei treat- 
ment 


atomc colon, which had the appearance of 
Hirschsprung’s disease 
Clmtcal Course — Intramuscular injec- 
tions of pancreatic tissue extract were 
given mice doses, three times daily 



recto-sigmoid junction This constriction 
was thought to be congemtal or due to a 
band of adhesions Because of the me- 
chamcal obstruction, no more tissue extract 
was given (Fig G) 

Case 5 A white male, aged G, was 
brought mto the out-patient dime on June 
27, 1933, with a history of occasional vom- 
itmg since birth The vonutmg, when it 
occurred, was projectile in character The 
abdomen had gradually mcreased m size 
dunng the first week of life, until at the 
present tune, it was greatly distended 
His food was carefully watched, and he re- 
ceived a well balanced diet, but it was difii- 
cult to get him to eat it The distention 
was accompamed by increasing constipa- 
tion, which was reheved at frequent inter- 
vals by sahne purges 

Physical Rxamtiiakon —The patient was 
markedly emaciated His abdomen was 
very distended and the vems of the ab- 
dominal wall were quite dilated 

Laboratory Studies —The blood, unne, 
and stool exammations were entnely nega- 
tive Roentgen-ray examination of the 
colon showed a very large and completely 


Fig 6 Case 4 Colon after senes of tissue ei- 
tract showing the congenital mechamcal obstruction 

This was begun on June 28, 1933, and con- 
tinued at intervals until Sept 15, 1933 
Marked improvement was noted for the 
first SLx months, but at the end of this tune, 
there was a recurrence of the constipation 
This, however, was not as severe as before 
Case 6 A white female, unmarried, age 
19, was admitted to the hospital on Nov o, 
1934, with a history of constipation over a 
period of four years At times, she would 
go for a week without a bon el movement, 
and then resort to an enema At one tune, 
she was takmg magnesium sulphate and 
calomel daily, and for the past 18 months 
had taken an enema every mght Eserme 
and thyroid extract had been tried, but 
did not produce beneficial results 

Physical Examimliou — The general 
physical examination did not reveal any 
pathology A proctoscopic examination 
showed a dilated colon, having very little 
tone However, the mucous membrane 
was normal 

Lahoraiory Studies — The blood, unne, 
and stool evaimnations were normal Ba- 
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MEDIASTINAL ABSCESS COMPLICAT- 
ING A RETROPHARYNGEAL ABSCESS 

A CASE REPORT 

ByC C JONES, M D , SAMUEL BROWN M D 
and ARCHIE FINE. M D , Ctnctnnati. Ohio 

Retropharyngeal abscess is not a rare dis- 
ease, but Its mediastinal complication is only 
infrequently observed Hence the reason for 
this case report 

A diagnosis of retropharyngeal abscess is, as 
a rule, not difficult The clinical manifesta- 
tions and the physical findings are of such a 
nature that they make the recognition of the 
disease relatively easy, but with mediastinal 
abscess, the findings are somewhat obscure 
Smce the introduction of the \-ray in the study 
of the soft structures of the neck and chest, the 
diagnosis of retropharyngeal and mediastinal 
abscess has been within the reach of everyone 
who makes use of it In spite of the above 
fact, it IS indeed surprising to find that the 
diagnosis is often missed Greenwald and 
Messeloff (1), in a review of 55 cases, point out 
that the diagnosis was not made in many of the 
cases for as long as three weeks Neither do 
they mention the use of x-ray, although this 
method of examuiation has been used with 
great success for a number of years by radiolo- 
gists 

NORMAL AND MORBID ANATOMY (cLINlCAL AND 
PHYSICAL findings) 

The retropharyngeal space is only a poten- 
tial one located between the posterior pharyn- 
geal wall and the prevertebral layer of the cer- 
vical fascia Above, it is limited by the base of 
the skull, and below it is continuous with the 
postenor mediastinal space by the prolongation 
of the deep layer of the cervical fascia Its con- 
tents consist of lax areolar tissue m which are 
embedded eight to ten lymph nodes, which 
tend to retrogress after the age of tluee, so 
that m adults there may be only one or two 
nodes remaining These glands receive affer- 
ent lymphatic vessels from the mucous mem- 
brane of the sinuses, Eustachian tubes, and 
nasophaiyngeal region and are very frequently 
mvohed ni upper respiratory infections As a 
rule, they undergo resolution without breakmg 
doivn, but every now and then suppuration 
may take place, producing an abscess m the 
retropharyngeal space which may extend 
downward behind the larynx and trachea into 
the posterior space Canes of the cervncal 
vertebri, and injury and perforation of the 
pharvnx by foreign bodies are other causes of 
abscess formation The accumulation of pus 


111 the retrophaiyngeal space produces a bulg- 
ing forward of the postenor wffil of the pharynx 
which encroaches upon the lumen of the 
phaiynx, larynx, and trachea, giving nse to 
symptoms of obstruction to breathing and 
swallowing This mechanical interference is 
also accompanied by a rise of temperature and 
other manifestations of an acute pyogenic in- 
fection The abscess may point anywhere in 
the neck and occasionally may rupture spon- 
taneously 

Roentgenologically, the condition can be di- 
agnosed before pronounced physical signs are 
present In the case of the neck a lateral view 
IS essential, the anteroposterior view not being 
of great help in the study of the soft structures 
Under normal conditions a lateral view reveals 
a layer of soft tissues of varying thickness in 
front of the bodies of the cervical vertebne 
It IS greater in infants and less in adults, but 
seldom exceeds 1 5 cm in thickness (2) In 
abscess formation the pharynx, and at times 
the larynx and trachea, are displaced forward, 
while 1he lumen of the pharynx is encroached 
upon Occasionally one may note a foreign 
body embedded in the soft bssues of the neck, 
while less frequently a gas bubble may be rec- 
ognized which is always pathognomomc The 
possibility of tumors m this region must be 
kept in mind The differential diagnosis must 
be made after considenng the chnieffi and physi- 
cal findmgs 

In the case of a mediastmal abscess an antero- 
postenor and a lateral new of the chest are 
necessary A mediastinal abscess is usually 
found m the region of the supenor and postenor 
mediastina, the shadow being often circular 
and extending to both sides of the spine It 
may expand more to one side than to the other 
In general, it resembles the shadow of a thymic 
tumor However, in the lateral position of the 
chest the shadow, instead of bemg located 
anteriorly, as is the case with the latter, is 
found between the spine and trachea The 
trachea is displaced forward through its entire 
course In this position it is also possible to 
note the contmuity of the abnormal shadow of 
the mediastinum with that of the retropharyn- 
geal region 

The case to be reported is that of a white 
male (R P ), age 1 year, admitted to the Jewish 
Hospit^, Nov 13, 1935, on the recommenda- 
tion of Dr W Garmon, mth a history of a cold 
and hacking cough for a week The clinical 
diagnosis was that of pneumonia The child 
frequenUy gagged and spit up blood-bnged 
mucus ^eatbing was labored and he refused 
to eat, when food was given, it was vomited 
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Evamination disclosed a well developed infant, 
lying in bed with the head thrown back breath- 
ing with considerable difficulty Respiration 


After the \-ray study the infant ivas reex- 
^ned by one of us (C C J), upon holding 
the patient up by the feet, a marked bulging 



Fig 1 F,g 2 


was of the obstructive ty^ie Examination re- 
vealed no bulging or fluctuation on palpatmg 
back of the throat with the finger Chest re- 
vealed possible lagging on the right side with 
slight dimmution of breath sounds Tempera- 
ture was elevated, respiration and pulse ac- 
centuated 

An x-ray examination of the chest revealed, 
in the anterior view (Fig 1), a circumscnbed 
homogeneous dense shadow in the region of the 
supenor mediastmum and great blood vessels 
The shadow extended more to the nght than 
to the left side The nght upper lobe was 
somewhat congested The rest of the lung was 
normal, as was the heart The first impression 
was that of a th 3 miic tumor In order to deter- 
mine the exact position of the tumor a lateral 
view of the neck and chest was made (Fig 2) 
No tumor m the region of the anterior media- 
stinum was revealed, thus excluding that pos- 
sibihty The homogeneous shadow was found 
to be located between the spine and pharynx in 
the neck and between the spme and trachea m 
the chest, the pharynx, larynx, and trachea 
being displaced forward through their entire 
course A diagnosis of a retropharyngeal and 
mediastinal abscess was made 


was noted m the posterior pharynx It was 
opened, and free pus was obtained The tem- 
perature gradually fell and when the child was 
re exammed by x-ray on the following day, 
there was a definite decrease in the size of the 
mediastinal abscess It was thought at first 
that an external operation through the root of 
the neck was a necessary procedure to evacuate 
the pus from the posterior mediastmal space, 
but reahzing the difficulbes encountered m 
such an operation, it was decided to hmit the 
dramage to the openmg m the oral pharynx 
and, with the aid of graxntv, enable the child 
to discharge the pus This conservative pro- 
cedure justified Itself as proven by the favorable 
outcome of the case 

On Jan 9, 1936, the ctuld was re-admitted to 
the hospital because of high fever An x-ray 
exarmnabon of the chest showed involvement 
of the nght lung apparenby due to a pneu- 
monic process The symptoms gradually sub- 
sided and the pulmonary lesion cleared up 
after several days Re examinabon on March 
29, 1936, show^ the lung-fields clear and the 
mediasbnal and retropharyngeal regions free 
from any abnormal changes 


CASE REPORT 


749 


SUJIMARY AND CONCLUSION 

A year old boy with, a retropharyngeal ab- 
scess comphcated by a mediastinal abscess was 
diagnosed by the \-ray Drainage estabhshed 
through the oral pharynx, assisted by gravity, 
proved to be sufficient to discharge all the pus, 
and the baby made a complete recovery 
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McCoU, M D , Vice-president, John F 
Chapman, M D , Secretary, E N Liljedahl, 
M D , Treasurer, Heniy Snure, M D Meets 
every second Wednesday of month at County 
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PACIFIC ROENTGEN CLUB Chairman, Ray- 
mond G Taylor, M D , 1212 Shatto St , 
Los Angeles, Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 
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DENVER RADIOLOGICAL CLUB President, W 
Walter Wasson, M D , 246 Metropolitan 
Bldg , Vice-president, Ernst A Schmidt, 

M D , Colorado General Hospital , Secretary, 
Nathan B Newcomer, M D , 306 Repubhc 
Bldg , Treasurer, Leonard G Crosby, M D , 
366 Metropolitan Bldg Meets third 
Tuesday of each month at homes of mem- 
bers Midsummer Conference, Shirley- 
Savoy Hotel, July 15-17 
CONNECTICUT 

CONNECTICUT STATE MEDICAL SOCIETY, SEC- 
TION ON RADIOLOGY Chairman, R H 
Lockhart, M D , 144 Golden HiU St , Bridge 
port, Secretary-treasurer, Max Chman, M D , 
242 TrumbuH St , Hartford Meeting, May 
19, Hartford 
DELAWARE 
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Miaim, Vice-president, H 0 Brovra, M D , 
404 First Nat’I Bank Bldg , Tampa, Secre- 
tary-treasurer, H B McEuen, M D , 126 W 
Adams St , Jacksonville 
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CHICAGO ROENTGEN SOaETY President, 
David S Beihn, M D , 411 Garfield Ave , 
Vice-president, Chester J Challenger, M D , 
3117 Logan Blvd , Secretary treasurer, Roe 
J Maier, M D , 7752 Halsted St IMeets 
second Thursday of each month, September 
to May, except December 
ILLINOIS RADIOLOGICAL SOCIETY PrcSuieut, 
Ivan Brouse, M D , 316 W State, Jackson- 
ville, Vice-president, Ce.sarGiantvircf), 'tsl D, 
Carle Hospital Chmc, Urbana, Secretary 
treasurer, Edmund P Halley, M D , 96.8 Citi 
zens Bldg , Decatur Meetings quarterly by 
announcement 

ILLINOIS STATE SOCIETY, SECTION OF RADIOL- 
OGY President, Roswell T Pettit, M D , 
72S Columbus St , Ottawa, Secretary, Ralph 
G Wdly, M D , 1138 N Leavitt St , Chicago 
Eighty-seventh annual meeting at Peona, 
May 18-20 
INDIANA 

INDIANA ROENTGEN SOCIETY President, J 
N Colhns, M D , 23 E Ohio St , Indianapo- 
hs. President-elect, Stanley Clark M D , 
108 N Main St , South Bend, Vice-presi- 
dent, Juan Rodnguez, M D , 2903 Fairfield 
Ave , Fort Wayne, Secretary treasurer, Clif- 
ford C Taylor, M D , 23 E Ohio St , In- 
dianapohs Annual meeting in Max 
MAINE 

See New England Roentgen Ray Society 
MARYLAND 

BALTIMORE CITY MEDICAL SOCIETY, RADIO 
LOGICAL SECTION Secretary, H E Wnght, 
M D , 101 W Read St , Baltimore Meet- 
ings each Monday night 
MASSACHUSETTS 
See New England Roentgen Ray Society 
MICHIGAN 

DETROIT \-RAY AND RADIUM SOCIETY Presi- 
dent, C C Birkelo, M D , Herman Keilcr 
Hospital, Vice president, E W Hall, M D , 
10 Peterboro St , Secretary-treasurer, E R 
■mtwer. M D , Harper Hospital Meetings 
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first Thursday of each month from October 
to May, inclusive, at Wayne Countv Medical 
Society Bldg 

jnCHIGAN ASSOCIATION OF ROENTGENOLO- 
GISTS President, J C Kenning, M D , 1536 
David Whitney Bldg , Detroit, Vue- presi- 
dent, A W Chase, M D , 133 Toledo St , 
Adnn, Secretary-treasurer, C S Davenport, 
M D , 609 Carey St , Lansmg 
MINNESOTA 

MINNESOTA RADIOLOGICAL SOCIETY Presi- 
dent, Walter H Ude, M D , 78 S 9th 
St, Minneapolis, Vue-presidenl, Leo G 
Rigler, M D , University Hospitals, Nlinne- 
apohs. Secretary-treasurer, Harry Weber, 
M D , 102 Second Ave , S W , Rochester 
Meetings quarterly 
MISSOURI 

THE KANSAS CITY RADIOLOGICAL SOCIETY 

President, L G Allen, M D , 907 N 7th St , 
Kansas City, Mo , Secretary, Ira H Lock- 
wood, M D , 306 E 12th St , Kansas City, 
hlo Meebngs last Thursday of each month 
THE ST LOWS SOCIETY OF RADIOLOGISTS 

President, Joseph C Peden, M D , 634 N 
Grand Blvd , Secretary, W K Mueller, 
M D , 607 N Grand Blvd Meetings 
fourth Wednesday of each month 
NEBRASKA 

NEBRASKA STATE RADIOLOGICAL SOCIETY 

President, Howard B Hunt, M D , 4740 
Hickory St , Omaha , Secretary, D Arnold 
Dowell, MD, 117 S 17th St, Omaha 
Meetings first Wednesday of each month at 
7 pm in Omaha or Lincoln 
NEW ENGLAND ROENTGEN RAY SO 
CIETY 

(Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, and Connecticut.) 
President, A E O Connell, M D , 390 Mam 
St , Worcester, Mass , Secretary, B C Vogt, 
M D , 300 Longwood Ave , Boston Meet- 
ings third Friday of each month from October 
to May, inclusive, usually at Boston Medical 
Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 

NEW JERSEY STATE RADIOLOGICAL SOCIETY 

President W W Maver, hi D , 532 Bergen 
Ave , Jersey Cit> , T ice- president, J D 
Tidaback, M D , 3S2 Spnngfield, Sumimt, 
Secretary, P S Avery, M D , Middlese.\ Gen- 
eral Hospital, New Brunswick Meetings at 
Atlantic City at time of State hledical So- 


ciety, and Midwinter in Newark as called by 
President 

NORTH CAROLINA 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA 

President, Robert P Noble, M D , 127 W 
Hargett St, Raleigh, Vice-president, A L 
Daughtndge, M D , 144 Coast Line St , 
Rocky Mount, Secretary-treasurer, Major I 
Fleming, M D , 404 Falls Road, Rocky 
Mount Meetings with State meeting m 
May, and meeting m October 
OHIO 

RADIOLOGICAL SOCIETY OF THE ACADEMY OF 
MEDICINE (Cincinnati Roentgenologists) 
President, Harold G Reineke, M D , Cincin- 
nati GenprRl'^Hospital, Cincinnati, Secretary- 
treasurer, George Benzmg, M D , St Ehza- 
beth s Hospital, Covington, Ky Meetings 
third Ti^sd^ of each month 
PENNSYLVANIA 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
President, W E Reiley, M D , Clearfield , 
First Vice-President, Charles S Caldwell, 
M D , 520 S Aiken Ave , Pittsburgh , Sec- 
ond Vice-president, Loms A Milkman, M D , 
Medical Arts Bldg , Scranton, Secretary- 
treasurer, Lloyd E Wurster, M D , 416 Pine 
St , Williamsport, P resident-elect, duty J 
Hawley, M D , Geismger Memonal Hospital, 
Danville Annual meeting. May 21-22, 
Ene 

PHILADELPHIA ROENTGEN RAY SOCIETY 
President, Thomas P Laughery, M D , Ger- 
mantown Hospital, Vice-president, El wood 
E Downs, M D , Jeans Hospital, Fox Chase 
Secretary, Barton H Young, M D , Temple 
University Hospital, Treasurer, R Manges 
Smith, M D , Jefferson Hospital Meeting 
first Thursday of each month from October 
to May, Thompson Hall, College of Physi- 
cians, 19 S 22nd St , 8 15 p m 
RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

SOUTH CAROLINA X-RAY SOCIETY President 
Robert B Taft, MD, ’05 Rutledge A^e! 
Charleston , Secretary-treasurer, HiUyer Rudi- 
aU, M D , Roper Hospital, Charleston 
MeeUngs m Charleston on first Thursday m 
November, also at time and place of South 
Carolina State Medical Association 
SOUTH DAKOTA 

IMeets with Minnesota Radiological Societi 
TENNESSEE 

MEMPHIS ROENTGEN CLUB Chairmanship 
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CALENDAR 

MEETINGS FALLING BETWEEN THE 
DATES OF JUNE 15 AND JULY 31 

July 15-17 Denver Radiological Club mid- 
summer meeting at Shirley-Savoy Hotel, 
Denver, Colo 

Editor's note — ^WiU secretaries of soaeties 
please co-operate with the Editor by suppl 3 ang 
him with information for this page 

CALIFORNIA 

CALIFORNIA MEDICAL ASSOCIATION, SECTION 
ON RADIOLOGY Chairman, John D Lawson, 
M D , 1306 Cahforma State Bldg , Sacra- 
mento, Secretary, Karl M Bonoff, MD, 
1930 Wilshire Blvd , Los Angeles Meets 
annually with California Medical Associa- 
tion 

LOS ANGELES COUNTY MEDICAL ASSOCIATION, 
RADIOLOGICAL SECTION President, D R 
McCoU, M D , Vice-president, John F 
Chapman, M D , Secretary, E N Ldjedahl, 
M D , Treasurer, Henry Snure, M D Meets 
every second Wednesday of month at County 
Society Budding 

PACIFIC ROENTGEN CLUB Chairman, Ray- 
mond G Taylor, MD, 1212 Shatto St, 
Los Angeles, Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 
COLORADO 

DENVER RADIOLOGICAL CLUB President, W 
Walter Wasson, M D , 246 Metropohtan 
Bldg , Vice-president, Ernst A Schrmdt, 

M D , Colorado General Hospital, Secretary, 
Nathan B Newcomer, M D , 306 Repubhc 
Bldg , Treasurer, Leonard G Crosby, M D , 
366 Metropohtan Bldg Meets thnd 
Tuesday of each month at homes of mem- 
bers Mdsummer Conference, Shirley- 
Savoy Hotel, July 15-17 
CONNECTICUT 

CONNECTICUT STATE MEDICAL SOCIETY, SEC 
tiON on RADIOLOGY Chairman, R H 
Lockhart, M D , 144 Golden Hill St , Bndge- 
port. Secretary-treasurer, Max Chman, M D , 
242 Trumbull St , Hartford Meetmg, May 
19, Hartford 
DELAWARE 

Affihated with Phdadelphia Roentgen Ray 
Society 

ioO 


FLORIDA 

FLORIDA STATE RADIOLOGICAL SOCIETI PreSl 
dent, Gerald Raap, MD , 168 S E First St , 
Mami, Vice-president, U O Brown, M D ! 
404 First Nat’l Bank Bldg , Tampa, Secre 
iary-treasurer, H B McEuen, M D , 126 W 
Adams St , Jacksonville 
ILLINOIS 

CHICAGO ROENTGEN SOCIETY President, 
David S Beihn, M D , 411 Garfield Ave , 
Vice-president, Chester J Challenger, M D , 
3117 Logan Blvd , Secretary treasurer. Roe 
J Maier, M D , 7752 Halsted St Meets 
second Thursday of each month, September 
to May, except December 
ILLINOIS RADIOLOGICAL SOCIETY President, 
Ivan Brouse, M D , 316 W State, Jackson- 
ville, Vice-president, Cesar Gianturco, D , 
Carle Hospital Clinic, Urbana, Secretary 
treasurer, Edmund P HaUey, M D , 968 Citi- 
zens Bldg , Decatur Meetings quarterly by 
announcement 

ILLINOIS STATE SOCIETY, SECTION OF RADIOL- 
OGY President, Roswell T Pettit, M D , 
728 Columbus St , Ottawa, Secretary, Ralph 
G Wdly, M D , 1 138 N Leavitt St , Chicago 
Eighty-seventh annual meeting at Peona, 
May 18-20 
INDIANA 

INDIANA ROENTGEN SOCIETY President, J 
N Colhns, M D , 23 E Ohio St , Indianapo 
hs. President-elect, Stanley Clark M D , 
108 N Mam St, South Bend, Vtce-presi 
dent, Juan Rodriguez, M D , 2903 Fairfield 
Ave, Fort Wayne, Secretary treasurer, Clif- 
ford C Taylor, M D , 23 E Ohio St , In- 
dianapohs Annual meeting m Ma\ 
MAINE 

See New England Roentgen Ray Society 
MARYLAND 

BALTIMORE CITY MEDICAL SOCIETY, RADIO 
LOGICAL SECTION Secretary, H E Wnght, 
M D , 101 W Read St , Baltunore Meet 
mgs each Monday night 
AIASSACHUSETTS 
See New England Roentgen Ray Soaetv 
MICHIGAN 

DETROIT X-RAY AND RADIUM SOCIETY PreSl 

dent, C C Birkelo, jM D , Herman Keifer 
Hospital, Vice-president, E W Hall, M D , 
10 Peterboro St , Secretary-treasurer, E R 
Witwer, M D , Harper Hospital MeeUngs 
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GROUP HOSPITALIZATION 


Organized radiology has definitely gone on 
record opposing any group hospitalization 
plan which includes radiology or any other 
medical service in its contract We have 
known for a long time that such a practice 
was not in accordance with the principle of the 
Amencan Medical Assoaation We find in 
the Journal of the American Medtcal Associa- 
tion'- of April 4, 1936, a very definite statement 
by the Bureau of Medical Economics of the 
Amencan Medical Association which states 
“Group hospitahzation by its very name con- 
notes that the relationship is one of direct ar- 
rangements between hospitals and groups and 
that hospital care alone is the service bargained 
for Group hospitalization, then, is a plan 
whereby a hospital or an association of hos- 
pitals contracts with classified groups of people 
to furnish hospital care when needed m retuni 
for the penodic payment or prepayment of a 
stipulated sum by each member of the group 
A bona fide group hospitahzation plan, as de- 
fined, should exclude aU professional or medical 
services of physicians or surgeons, pathologists, 
roentgenologists, anesthetists, and special 
nurses The control of the service provisions 
and membership funds should be in the hands 
of those who can render the service, namely, 
the hospitals or an association properly repre- 
sentative of the hospitals and the medical pro- 
fession ’’ 

In spite of this we find local medical organiza- 
tions continuing their endorsement of such 
group insurance plans TIus indifferent atti- 
tude on the part of certain medical orgamza- 
tions must change, not to protect radiology but 
to save medicine It may be that they will 
alter their position in this regard after reading 
the report of the Bureau of hledical Economics, 
in the Mav 1, 1017, issue of Journal of the 
American \Lcdical Association, which because 

' Buri.au of Medical Economics Jour Am Med 
Assn tprilt 1<130 106,1182 IISJ 


of its importance to radiology, we herewith 
present in part to our readers - 

“In certain States the compensation laws 
permitted the formation of associations to pro- 
vide medical and hospital care for employees 
entitled to compensation and authorized payroll 
deductions from employees Such associations 
almost surreptitiously added medical care and 
hospitahzation for non-compensable injunes 
and illnesses and brought a loosely constructed 
organization into the medical and hospital 
fields In other States the laws permitted the 
expansion of medical services provided by em- 
ployers to care for non-compensable as well as 
compensable conditions, but most State laws 
stipulated that employers alone should pay for 
compensation claims To provide the medical 
and hospital services, employers expanded their 
mdustnal health services, used subsidized or 
company-owned hospitals, and formed con- 
tracts with physicians, hospitals, and medical 
and hospital benefit associations — generally 
ivith the expectation of lowering accident costs 
or of securing more favorable personnel rela- 
tions with employees 

"Much dispute and ill feehng has arisen be- 
cause of the failure to differentiate between in- 
dustnal health services and medical service 
systems Industrial health services are main- 
tained entirely at the e\pense of the employer 
to fulfill his responsibility, sometimes as a 
‘self -insurer,’ for industnal injunes The ob- 
jectives are to safeguard employees against 
accidents and to provide prompt medical super- 
vision (first aid) for the prevention of senons 
complicabons from minor accidents Under 
medical service systems the employees and their 
dependents, in consideration for a fixed periodic 
deduction from wages, are furnished medical 
and hospital care through medical personnel 
emplo yed by or under contract to the employer 

zat.ol^'' hospitah- 
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rotates monthly lu alphabetical order Meet- 
ings second Tuesday of each month at Uni- 
versity Center 

TENNESSEE STATE RADIOLOGICAL SOCIETY 

President, H S Shoulders, M D , 246 Doc- 
tors Bldg, Nashville, Vice-president S S 
Marchbanks, M D , 50S Medical Arts Bldg , 
Chattanooga, Secretary-treasurer, Franklm 
B Bogart, M D , 311 Medical Arts Bldg , 
Chattanooga Meeting annually ivith State 
Medical Society in April 
VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

RADIOLOGICAL SOCIETY OF VIRGINIA Presi- 
dent, Fred M Hodges, M D , 100 W Frank- 
hn St , Richmond, Vice-president, L F 
Magruder, M D , Raleigh and College Aves , 
Norfolk, Secretary, V W Archer, Umver- 
sity of Virginia Hospital, Charlottesville 
WASHINGTON 

WASHINGTON STATE RADIOLOGICAL SOCIETY 

President, H E Nichols, M D , Stunson 
Bldg , Seattle, Secretary, T T Dawson, 
M D , Fourth and Pike Bldg , Seattle 
Meetings fourth Monday of each month 
at College Club 


CALIFORNIA 

THE SECTION ON RADIOLOGY OF THE CALI- 
FORNIA MEDICAL ASSOCIATION met May 2-5, 
at Hotel Del Monte, Monterey County, and 
elected for the 1937-3S Chairman, this past 
year’s Secretary, John D Lawson, M D , 1306 
Cahfomia State Life Bldg , Sacramento, and 
Secretary, Karl M Bonoff, ^I D , 1930 Wdshire 
Blvd , Los Angeles 

INDIANA 

THE INDIANA ROENTGEN SOCIETY held its 

annual meetmg at Indianapolis on May 9, 
with J C Bell, M D , of LomsviUe, Ky , as 
guest for the day After dinner he addressed 
the Society on ‘ The Less Common Diseases of 
the Colon, mcluding Amebiasis ” OfBcers 
chosen for the coming year are President, J 
N Colhns, M D , Indianapohs, President elect, 
Stanley Clark, MD, South Bend, Vice- 
president, Juan Rodnguez, M D , Fort Wavne, 
and Secretary-treasurer, Chfford C Taylor, 
M D , Indianapohs 

MINNESOTA 

The amiual meetmg of the iimNESOT^ 
radiological souety was held m St Faul. 


Minnesota, m connection with the meeting of 
the Minnesota State Medical Society The an- 
nual Carman Lecture was delivered to the gen- 
eral assembly of the Minnesota State Medical 
Assoaation by Edward H Skinner, M D , of 
Kansas City, on “Reflections on the Roent- 
genology of Fractures ’’ 

Dr Skinner also addressed the iMinnesota 
Radiological Soaety on the subject “Comments 
upon Early Books upon Electnaty and the 
Roentgen Ray ’’ 

Robert S Stone, M D , of San Francisco, de 
livered the annual Chnsban Lecture on Cancer 
before the State Medical Society His subject 
was “Irradiation Therapy of Tumors, with a 
Consideration of the Possibilities of Super- 
voltage X-rays ” He also addressed the Min- 
nesota Radiological Society on “The Profes 
sional and Economic Status of the Radiologist” 
OlScers for the conung year were elected as 
follows President, Walter H Ude, M D , 
Mmneapohs, Vice-president, Leo G Rigler, 
M D , Almneapohs, Secretary-treasurer, Harry 
Weber, M D , Rochester 

MISSOURI 

THE ST LOUIS SOCIETY OF RADIOLOGISTS haS 
recently been re-orgamzed, with the following 
officers elected for the forthcoming year Presi- 
dent, Joseph C Peden, M D , and Secretary, 
W K Mueller, M D Meetings are now held 
the fourth Wednesday of each month 

NORTH CAROLINA 

THE NORTH CAROLINA RADIOl OGICAL SOCIETY 

met May 3-5, in Winston Salem, electing the 
following officers President, Robert P Noble, 
M D , Raleigh , Vice-president, \ L Daught- 
ndge, M D , Rocly Mount, and Secretary- 
treasurer, M I Fleming, AI D , Rocky Mount 
Part of the meeting was taken up with a 
rather lengthy discussion and an unanimous 
vote of the Society that the members dis- 
courage the employment by hospitals of a 
radiologist who is not espeaally qualified, the 
hospital paying a nominal salary and charging 
the regular \-ray fee for his services This 
means that some of the hospitals m the State 
are using an interne or a young doctor who is 
not especially quahfied in \-ray as their \-ray 
man and charging the patients a fee for his 
service not m keeping with the salaiy he gets 
The Societj wishes to go on record that such a 
procedure is not m keeping \nth its idea of a 
real radiologist 
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‘Group medical practice plans or so-called 
private group clinics, whereby physicians co- 
operate m their practice, share otBce space, 
own certain lands of eqmpment and employ 
lay assistants in common, are frequently cited 
as examples of desirable group payment ar- 
rangements A comprehensive study of such 
groups,® however, revealed that less than 9 per 
cent (20 out of 224) had ever tned any arrange- 
ment for service in return for regular penodic 
payments Furthermore, despite the claimed 
econormes of group medical practice plans, it 
was found that the cost of practising medicine 
in pnvate practice vanes from 27 to 34 per cent 
of gross income, with an average tendency of 33 
per cent, whereas in group medical practice the 
cost vanes from 40 to 42 per cent, or from 7 to 9 
per cent more than in pnvate practice 

"A few communities organized ‘health as- 
sociations’ to provide hospitahzation and medi- 
cal or nursing services to subscnbmg members 
While such organizations have usually been 
subsidized by foundations, welfare federations, 
or other community institutions, the essential 
distmction is that the admimstration is separate 
from the physicians and hospitals providing the 
service Such arrangements did not lend them- 
selves to the average American community be- 
cause of their dependence on community or 
special benevolent funds and the restncted 
character of their activities ^ 

"In universities and colleges, student health 
services were organized to meet the require- 
ments of supervising and protecting the health 
of students on the campus through entrance 
examinations, consultations and infirmary care, 
instruction in personal and public hygiene, and 
the control of communicable diseases Such 
organizations might be compared to industrial 
health services with particular emphasis on 
health education The tendency to extend 
student health services into comprehensive 
medical care plans is sinular to that which exists 

* Group Practice Bureau of Medical Economics, 
American Medical Association Chicago, American 
Medical Association 1933 p 29 Compare with 
Rorcm C R Private Group Chnics Committee on 
the Costs of Medical Care Publication 8, Chicago, 
University ol Chicago Press 1931 

’ Williams chapter X PcLblcs and McDermott 
Nursing Service and Insurance for Medical Care m 
Brattleboro Vcniiont ComniiUce on the Costs of 
Medical Care Publication 17 Chicago, University of 
Chicago Press 1932 Palh. Griswold, and Spicer 
A Coiniiiuiiity Medical Service Orgamzed under Indus 
Inal Auspices in Roanoke Rapids North Carolina 
Conuiiittci- on the Costs of Medical Care, Publication 
20 Chicago University of Chicago Press 1932 


under mdustnal health services Again, the 
claimed economies of group arrangements do 
not seem to materialize because, m spite of 
uncertain accounting methods, the reported 
cost per student is not appreaably less than the 
cost for similar services in the pnvate purchase 
of medical and hospital care * 

“It should be noted that all of the several 
plans which have been outlined have provisions 
for penodic payments by members to establish 
a fund for hospital, and sometimes medical, 
bills Nevertheless, such plans are not group 
hospitalization plans The charactenstics 
which set group hospitahzation plans apart 
from these plans will be outhned later 

"The Begtnmngs of Hospital Plaiis — With 
the background of industnally dominated group 
payment for medical and hospital care, it is not 
surpnsing that hospitals should form plans to 
accumulate funds through individual contnbu- 
tions and then through group payroll deductions 
"In the latter part of the nineteenth century 
hospitals began selling ‘season tickets,’ entithng 
the purchaser to hospital benefits in case of ac- 
cident or illness, as a means of securing advance 
working capital The practice started, pre- 
sumably in the small hospitals of Michigan for 
workers in the lumber woods, although some 
hospitals in cities, such as the Broadstreet 
Hospital in New York City, were supported by 
annual pledges of employees and employers 
“The first organized payment plan for hos- 
pital services offered to the general pubhc by 
a hospital was that of the Grmnell Community 
Hospital, GnnneU, Iowa, which began opera- 
tion in 1918 Subscription rates were $8 a 
year for single persons and S12 for husband and 
wife, with 85 for the first child and §2 50 for 
each addibonal child Later, students of 
Gnnnell College were admitted for S5 per col- 
lege year The benefits included three weeks 
of hospital care consisting of board and room 
and floor nursing service, but did not include 
use of operating room, delivery room, \-ray, or 
laboratory fees, or the costs of dressings or 
speaal nursing This plan is still in operation 
and has remained practically unchanged m 
rates, contract provisions, or size of member- 
ship 


• University and CoUege Student Health Services 
Bureau of Medical Economics, American Medical As- 
^lation Chicap Amencan Medical AssociaUon, 
1930 Compared with Gnsnold and Spicer Um- 

Services, Committee on the 
Cost of Medical C^e, Pubhcation 19, Chicago, Um- 
vcrsitj of Chicago Press 1932 “ 
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Industnal health services are extended to pro- 
vide care for acute and chronic illnesses and 
more or less complete medical care for the 
employee’s family 

“The creation of medical service systems to 
fimush complete medical, surgical, and hospital 
care for employees does not seem to be the 
proper fimction of industry Financial pro- 
visions may be made by industry to alleviate 
the lack of individual employee income, but 
the medical and hospital service should be 
given by physicians and hospitals independent 
of industry Under such an arrangement the 
employer could help employees to purchase 
medical and hospital services without undesir- 
able entanglements in the medical field It 
is believed that personnel managers would wel- 
come an arrangement for medical services 
which does not place their companies between 
the patient and his physician or hospital 

"There is need for much further considera- 
tion of the discnmmation against independent 
physicians and hospitals and of the inequities 
placed on the employee by industnal medical 
systems ^ At present it is sufiBaent to note 
that, in certain industnes, employees and their 
dependents receive medical and hospital care 
(part of which is definitely the legal habihty of 
the employer), under a group payment plan, 
from physiaans employed in company-owned 
hospitals or from physicians and hospitals 
imder contract with the employer 

“It was not long before medical and hospital 
benefit organizations were formed in mutation 
of the assoaations contracting for the care of 
patients entitled to compensabon Under the 
various plans, funds were accumulated from 
mdividud subsenbers as well as from groups 
of employees through the sale of contracts 
Complete medical and hospital services were 
offered through hospitals and chnics owned by 
the orgamzers or through physicians and hos- 
pitals under contract with the corporation 
In the States where the laws or the courts de- 
med corporabons the nght to praebse medicine. 


these orgamzabons made httle progress, but 
in those States m which the laws did not re- 
stnet such corporabons they were promoted 
at a pace that would astound even a firm be- 
hever in the gullibihty of the American people 
In one State alone 143 such organizabons were 
formed, 37 of which used two or more names 
Many of these corporabons (some of which 
appeared to be only on paper) defrauded thou- 
sands of people of money which they thought 
they were paying for future medical services 
unbl grand jury acbon was secured and the 
laws were altered to prohibit such swindhng 
corporabons In other localibes similar 
orgamzabons were more honestly promoted, 
but, while avoiding cnmmal fraudulence, they 
still retained the contract features restnebng 
free choice and prevenbng freedom of reason- 
able compebbon on a service basis ^ 

"Many mutual benefit assoaabons or sick 
benefit funds organized by employees, trade 
unions and fraternal soaebes developed along- 
side the industnal health services and medical 
^sterns The primary funebon of these plans 
was to collect payments from the group into a 
fund to provide benefits m cash for members 
requinng assistance These organizations, 
after the losses from industnal mjunes were 
transferred to the employer, confined them- 
selves to ordinary sicknesses or mjunes not the 
result of employment In addibon to cash 
benefits for loss of tune, several of the plans 
included payments for medical and hospital 
care Only a few plans provided such service 
‘in kmd' through salaned physicians and as- 
sociabon-ovmed hospitals or through physi- 
cians and hospitals under contract ivith the 
associabon Most of the plans also included 
medical and hospital service for dependents of 
members By far the greater number of these 
plans were httle more than chanty arrange- 
ments in that they were designed pnmanly to 
aid the member who became impiovenshed be- 
cause of illness or accident * 

* These orgauuations are discussed in Neii Forms of 
Medical Practice Bureau of Medical Economics 


• For a full discussion of the evolution of mdustnal 
medical services see (a) Medical RelaUons under Work 
men's Compensation- — Revised Bureau of Medical 
Economics American Medical Association Chicago 
Amencan Medical Association 1935 (6) Williams 

Pierce The Purchase of Medical Care through Fixed 
Penodic Payment New York, NaUo^ Bui^u of 
Economic Research, Inc , 1933 (r) Dodd tl F 

AdministraUon of Workmen’s Comp^Uon New 
York Commonwealth Fund 1936 
vision and Service in Industry New York National 
Industnal Conlerence Board, Inc 1931 


Amencan Medical Association Chicago Amencan 
Medical Association 1933 pp f>l-64 Leland R G 
Contract Practice Jour Am Med Assn March 5 
1932 98, 808 Some Phases of Contract Practice 
Am Med Assn, Bull October 1932 27, 142 New 
Plans of Medical Service Chicago, Juhus Rosenwald 
Fund 1936 

‘ Medical benefits under mutual and sick benefit 
associations are discussed by Brundage D K A Sur 
vey of Work of Emplojees' Mutual Benefit Assoaa 
tions Pub Health Rep Sept. 4 1931 46, 3102 
Williams chapter XII 
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FREE SUMMER COURSE ON BOARD 
TRAINING SHIP FOR BOYS AND 
YOUNG MEN‘ 

In order to acquaint the youth of America 
mth the opportumties of a career as officers in 
the United States Merchant Marine, the Amen- 
can Nautical Academy, National Traimng 
School for Merchant Manne Officers, Washing- 
ton, D C , has announced that boys and young 
men between the ages of 10 and 26 years will be 
allowed to secure practical ship expenence on 
board a training ship of the Academy withm the 
penod from June 1 to October 1 
The young men may remain on board ship 
for the entire penod or for any shorter time 
they may wish, but not for less than three 
weeks 

There is no tmbon charge for any of the 
courses offered by the Academy, and no obhga- 
bon for future merchant manne, mihtary, or 
naval service of any kind is incurred by the 
young men 

There is no charge for instruction nor for 
hving quarters on board ship The only re- 
qmred expense is for meals wluch are 49 cents 
Three meals are served daily 
The schoolship to which the young men will 
be assigned is the Traimng Ship Marsala, a 
five-masted barkentine-ngged vessel of 2,500 
tons, 300 feet long, and 46 feet wide The 
vessel was bmlt in 1919-20 and is one of the 
largest sailing vessels m the world 
While on toard ship cadets will receive free 
medical treatment when necessary On Sun- 
days the young men will be allowed to attend 
divine services at the churches of their respec- 
tive denominations ashore 

This IS the eighth annual summer course 
offered by the Academy, and will be under the 
personal supervision of the Captain Comman- 
dant of the Academy who wll be in command 
of the vessel 

While on board ship the boys wU follow the 
regular daily ship routine, and wll be given prac- 
tical instruction in nautical subjects including 
seamanship (ship’s work), signahng, rowing, 
handling, and the use of motor and hfe boats, 
hfe-saving, and naval drills They will also 
receive instruction m the use of life buoys, 
first aid, the dubes of lookouts, the compass, 
log, lead, and ground tackle, as well as the 
duties of the watch m port and at sea 

Students wll join the training ship in the 

^ This suinnier course seems to ojGfer physicians at 
Iraelwe summer occupation for their young sons 


viamty of New York Harbor for the summer 
training penod 

Those complebng the summer course wth a 
passing grade wll be ehgible to apply for a 
scholarship m the Regular Course 

The Regular Course covers a penod of three 
years The first two of these years the cadet 
spends crmsing, and studying on the traming 
ship For the third year the cadet is assigned 
to a steamship of one of the merchant manne 
hnes Following the complebon of these three 
years of sea service the cadet is ehgible to take 
the officer’s exaimnabon of the Umted States 
Bureau of Navigation and Inspecbon, Depart- 
ment of Commerce, for a certificate as a Third 
Officer in the Deck Division of steamships in 
the Merchant Service of the Umted States 

Due to the fact that the number of accom- 
modations available is limited, those wishing to 
take advantage of this opportumty should 
vmte at once to the American Naubcal Acad- 
emy, Nabonal Trainmg School for Merchant 
Manne Officers, Washington, D C 


BOOK REVIEW 

The Lung By William Snow Mioler, M D , 
Ementus Professor of Anatomy, Umversity 
of Wisconsm A volume of 209 pages with 
152 lUustrabons Pubhshed by Charles C 
Thomas, Sprmgfield, Illinois, 1937 Pnce, 
$7 50 

This short monograph presents a most im- 
portant contnbubon to the hterature deahng 
wth the anatomy of the lung There is prob- 
ably no one better qualified to deal wth the 
subject, and able to present m the same excel- 
lent and readable style, than the author It 
should be carefully studied by all physiaans, 
and especially those interested in diseases in- 
volving the lung 

The book is divided into twelve chapters, 
each deahng wth some important structural 
element of the lung The chapters are abun- 
dantly illustrated, the lUusbabons adding 
materially to a better understanding of tbe 
anatomical detail The diagram representing 
the structural scheme of a primary lobule is 
especiaUy worthy of nobce While each chap- 
ter pays attenbon to anatomical detad, the 
matenal is presented in such a fashion that it 
blends readily into a compact whole 
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“Many other plans for faahtating the pm-- 
chase of hospital care were organized, such as 
the Hospital Service Association of Rockford, 
111 , in 1912, the Thompson Benefit Association 
for Hospital Service, Brattleboro, Vt , in 1927, 
and the New Bedford Health Association, New 
Bedford, Mass , m 1929 These undertakings 
were community ventures to carry the nsk of 
illness on a group basis but with the provision 
of hospital and medical service left largely to 
independent local agencies 

“Alongside the organized undertakings, indi- 
vidual hospitals formed a multitude of other 
plans designed to bolster the diminishing in- 
come from patients, gifts, and endowments and 
at the same time to make hospitahzation costs 
less for patients of moderate means " 


COMMUNICATIONS 

INTERNATIONAL CONGRESS OF SHORT 
WAVE SPECIALISTS 

Vienna, Austria, July 12-17, 1937 

The saentific workers in one of the most 
rapidly advancing fields of physics, chemistry, 
biology, and medicine will convene in congress 
in Vienna under the patronage of Dr D'Arson- 
val, Dr Zenneck, Senator Marconi, and of official 
Austria as represented by a committee in- 
cluding the Federal President, the Austrian 
Chancellor, the Rector of the celebrated Um- 
versity of Vienna, the Rector of the Vienna 
Technical College, and the Mayor of the City 
of Vienna The Congress sessions will comprise 
lectures by world-famous scientists, followed by 
bnef papers by members, and by general dis- 
cussions The papers read by members must 
not take more than fifteen minutes reading 
time Those wishing to read papers are re- 
quested to file a special apphcation The 
languages admitted are English, German, 
French, and Itahan The major papers read, 
as well as those presented by members, will be 
printed in full and copies distributed to those 
attending the Congress provided apphcations 
are received in time In conjunction -mth the 
Congress an e.\hibit showing the latest ad- 
vances m the short wave field, both in the 
abstract field and the field of apphed practice, 
wiU remain open throughout the Congress 

The subjects to be dealt mth include 
physics, biology, chemistry, and mediane In 


the field of physics the subjects to be covered 
are the properties of short waves and ultra- 
short waves, generation, conduction, radiabon, 
and propagation, reflection, refraction, aA 
sorption, measurement of SW and USW, ex- 
ploration of Heaviside-Appleton layers of the 
atmosphere, chemistry and physical chemistry 
will be thoroughly explored m then relation to 
short wave work and the practical aspects of 
short wave apphcation m the physical field 
wfll be treated extensively 

In biology the action of short ivaves of 
various types on plants, animals, organisms, 
enzymes, and ferments, heat effect and size 
particles, percutaneous SW diathermy, de- 
struction of noxious insects Expenments will 
be included 

In the medical field, the connection of which 
with short wave therapy has aroused world 
wide mterest, the foUowmg topics mil receive 
attention indications and counter-indications 
for the therapeutical apphcabon of SW and 
USW, USW therapy — its apphcation m cases 
of acute inflammations of bactenal genesis in 
mtemal medicine, surgeiy, gynecology, der- 
matology, ophthalmology, otiatry, and neu- 
rology, SW therapy m connection with acute 
infectious diseases, especially with polymye- 
htis acuta, sensibilization by SW of mahgn 
neoplasms refractory to x-rays, SW diathermy 
— its apphcation m cases of chrome rheumatic 
diseases of jomts and muscles, the technical 
side of apparatus 

All lectures and discussions will take place 
in the morning, leavmg the afternoons free for 
demonstrations, expenmental work, or sight- 
seeing tours Membership fee of the Congress 
is thirty Austnan schilhngs which fee includes 
the cost of all pnnted reports The fee is pay- 
able m the local currency to the ofliciaJ Aus- 
trian representatives abroad A crowded 
calendar of social events including official re- 
ceptions and merry excursions has been planned 
to supplement the serious work of the members 
of the Congress 

Programs and apphcation blanks mil be 
furnished upon request to the Congress of 
Short Wave Specialists, 630 Fifth Ave , New 
York Citi 


Announcements concerning the Fifth Inter- 
national Congress of Radiology and the joint 
meetings of the radiological societies (Chicago 
Sept- 13-17, 1037) will appear in future issues 
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FREE SUMMER COURSE ON BOARD 
TRAINING SHIP FOR BOYS AND 
YOUNG MENi 

In order to acquaint the youth of Amenca 
with the opportunities of a career as officers in 
the United States Merchant Manne, the Amen- 
can Nautical Academy, National Traimng 
School for Merchant Manne Officers, Washing- 
ton, D C , has announced that boys and young 
men between the ages of 10 and 26 years will be 
allowed to secure practical ship expenence on 
board a training ship of the Academy withm the 
penod from June 1 to October 1 
The young men may remain on board ship 
for the entire penod or for any shorter time 
they may wish, but not for less than three 
weeks 

There is no tmbon charge for any of the 
courses offered by the Academy, and no obhga- 
tion for future merchant manne, mihtary, or 
naval service of any kmd is incurred by the 
young men 

There is no charge for instruction nor for 
hving quarters on board ship The only re- 
quired expense is for meals winch are 49 cents 
Three me^ are served daily 
The schoolship to which the young men will 
be assigned is the Traimng Ship Marsala, a 
five-masted barkentine-ngged vessel of 2,500 
tons, 300 feet long, and 46 feet wide The 
vessel was built m 1919-20 and is one of the 
largest saihng vessels in the world 
While on board ship cadets will receive free 
medical treatment when necessary On Sun- 
days the young men will be allowed to attend 
divine services at the churches of them respec- 
tive denominations ashore 
This IS the eighth annual summer course 
offered by the Academy, and will be under the 
personal supervision of the Captain Comman- 
dant of the Academy who will be in command 
of the vessel 

While on board ship the boys will follow the 
regular daily ship routine, and wll be given prac- 
tical instruction in nautical subjects including 
seamanship (ship s work), signahng, rowing, 
handhng, and the use of motor and life boats, 
life-saving, and naval drills They will also 
receive instruction in the use of life buoys, 
first aid, the duties of lookouts, the compass, 
log, lead, and ground tackle, as well as the 
duties of the watch in port and at sea 

Stu dents will join the training ship iii the 

' This summer course seems to offer physicians at- 
tractive summer occupation for their young sons 


vicimty of New York Harbor for the summer 
training penod 

Those completing the summer course with a 
passing grade will be ehgible to apply for a 
scholarship in the Regular Course 

The Regular Course covers a penod of three 
years The first, two of these years the cadet 
spends cnnsing, and studying on the training 
ship For the third year the cadet is assigned 
to a steamship of one of the merchant manne 
fines Following the completion of these three 
years of sea service the cadet is ehgible to take 
the officer’s examination of the Umted States 
Bureau of Navigation and Inspection, Depart- 
ment of Commerce, for a certificate as a Third 
Officer in the Deck Division of steamships in 
the Merchant Service of the Umted States 

Due to the fact that the number of accom- 
modations available is hmited, those wishing to 
take advantage of this opportunity should 
wnte at once to the Amencan Nautical Acad- 
emy, National Training School for Merchant 
Manne Officers, Washington, D C 


BOOK REVIEW 

The Lung By William Snow Miller, M D , 
Ementus Professor of Anatomy, Umversity 
of Wisconsm A volume of 209 pages with 
152 illustrations Published by Charles C 
Thomas, Spnngfield, Ilhnois, 1937 Pnee, 
$7 50 

This short monograph presents a most im- 
portant contnbution to the hterature deahng 
with the anatomy of the lung There is prob- 
ably no one better qualified to deal with the 
subject, and able to present in the same excel- 
lent and readable style, than the author It 
should be carefully studied by all physiaans, 
and especially those interested in diseases in- 
volvmg the lung 

The book is divided into twelve chapters, 
each deahng -with some important structural 
element of the lung The chapters are abun- 
dantly illustrated, the illustrations adding 
matenally to a better understanding of the 
anatomical detail The diagram representing 
the structural scheme of a primary lobule is 
espeaally worthy of notice While each chap- 
ter pays attention to anatomical detail, the 
raatenal is presented in such a fashion that it 
blends readily into a compact whole 
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SKELETON 

A Radiologic Study of Some Anomalies and Con 
gemtal Malformations of tlie Sli-eleton and the Joints 
Manano Cipnani Archivio di Radiologia, March- 
Apnl. 1936, 71-90 

The author discusses the roentgenologic aspects of 
some anomalies and malformations of the hones and 
jomts among which are a case of ‘foramen supratro 
chleare humeri,” “os intermedium antibrachi,” "ectro- 
meha,” “syndactylism,” ‘ hyperdactyhsm," and “os 
trigonum tah ” Of special mterest was the case of a 
girl mne years of age who had hyperdactyhsm of aU the 
digits and syndactylism of the hands, bilateral cos.a 
valga, hypoplasia and dysplasia of the tibias, and hy- 
perplasia and dysplasia of the fibulas The author draws 
up a classification of such lesions and, m conclusion, 
emphasizes the importance that skeletal anomalies and 
, malformations may have m medico legal questions 

E T Leddy, M D 


TUMORS (THERAPY) 

Treatment of Tumors of the Reticulo-endothehal 
System Ira I Kaplan Jour Med Soc New Jersey, 
December, 1938, 33, 696-701 
For the purpose of radiation therapy certain tumors 
may be classified m disUnct categones entirely upon the 
basis of the nature of their response to this radiant 
energy Tumors of the reticulo-endothehal system, 
which have not as yet been pathologically or embryo- 
logically linked to a single tissue of embryonal ongm, 
may be classified purely through chmcal radiation 
therapy The pomt of ongm cannot dictate the reason 
for the radiosensitivity but leads to a groupmg of 
tumors accordmgly Leukemia, lymphosarcoma. 
Hodgkin's disease lympho-epithehoma, and the endo 
thehoma of bone are placed m one group as representa- 
tive of very sensitive tumors The less rapidly regress- 
mg xanthochromatoses such as Gaucher s Schdller- 
Chnstian s and Niemann Pick’s disease, are placed m 
a second group 

W A SODEUAN M D 


Giant-cell Bone Tumor Further Observahons on 
Treatment Carleton B Peirce and Isadore Lampe 
Jour Am Med Assn Dec 5 1936 107, 1867-1871 
A senes of 40 cases are reviewed with particular 
reference to the results obtamed m treatment With 
thorough curettage surgery alone is effective m the 
control of tins tumorous lesion of bone Adequate 
curettage with or without cauterization was as effective 
as curettage wth radiation In cases m which the 
location of the tumor, the age or physical condition of 
the patient, or the loss of ume incident on surgical 
attack were factors radiation offered symptomatic 
rchcf and anatomic improvement Radiation alone 


offered as much for the control or cure of giant-cell 
tumor as either of the other methods Large or massive 
doses are theoretically of less value than smaller and 
more frequent amounts of radiation and tend to be 
more imtatmg to the normal connective tissue ele 
ments 

Charles G Sutherland, M B (Tor ) 


Electrolysis or Diathermic Coagulation m the Treat- 
ment of Vascular Tumors of the Face Roberto Pochy- 
Riano Archivio di Radiologia, Marob-April, 1936, 
121-133 

The author reports the checkmg by surgical 
diathermy of a case of extrinsic cavernous hemangioma 
of the upper Ud of an 18 months-ofd baby 

E T Leddv, M D 


The Influence of Sugar and Insuhn Injection upon 
the effect of X rays on Mahgnant Tumors K Inouye 
Strahlentherapie, 1937, 58, 125 
The author studied the relation between sugar mjec- 
tion and metabolism of sarcoma m rabbits m connection 
with roentgen irradiation of the tumor The sarcoma 
was transplanted on the back of rabbits and received 
from 1 200 to 6 000 r Tumor growth, body weight 
and duration of life of the animals were used as crxterm 
Intravenous mjection of 20 c c of a 20 per cent glucose 
solution mcreased the metabolism of the sarcoma The 
mhibitmg effect of roentgen rays on the metabolism of 
the tumor was mcreased if preceded by sugar injection 
Insuhn mjection (1 c c per kilogram of body weight) 
after the exposure to roentgen rays has the same effect 
Sugar mjection before roentgen irradiation seems to m- 
hibit the growth of the tumor and mcrease the duration 
of the life of the animals It sugar is mjected and not 
followed by irradiation, the general condition of the 
animals is improved, but the tumor grows more rapidly 
and 13 fatal m a shorter time While roentgen irradia- 
tion alone is followed by decrease of the tumor size, it 
causes enough systemic mjury to shorten the duration 
of the life of the rabbits The growth of implanted tu- 
mors may be inhibited by early roentgen irradiation 
Ernst A Pohlb, M D , Ph D 


On the Spacmg of Radiation Accordmg to Variation 
m Radiosensitmty J C Mottram British Jour 
Radiol , December, 1936, 9, 824-832 
The author exposed bean roots to radium radiation 
at varymg mtcrvals m relation to the mitotic activity 
His results showed that 6-hour spacings were less 
eflecUve in causmg death of the bean root, or m tempo- 
rarily stopping growth, than the 24-hour spaemgs 
It was also demonstrated that unspaced exposures of 
the same total tune are less damagmg than the 24-hour 
spaemgs, though slightly less than the e-hour spaemgs 
In the experiments employmg 24 hour spaemgs the 
cells were irradiated at both exposures when mitosis 
was abundant In the 6-hour spaemgs the second 
exposure was admmistered when mitosis was m abev- 
ance. 
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It IS believed that if the radiosensitivity of tumors 
could be measured dunng life, radiaUon could be more 
efficiently applied to patients It would then be 
possible to expose the tiunor dunng penods of high 
sensitivity and avoid those penods of great resistance 
While this IS possible m the case of expenments the 
only means to estimate radiosensitivity of tumors is 
by frequent measurements of the tumors, and assummg 
that dunng regression the tumor will be resistant and 
dunng growth, sensitive 

J N Affi M D 


ULTRA-VIOLET LIGHT 

Experimental Studies on the Influence of Ultra violet 
Rays on Cell Protoplasm L N Kljatschkm Strah- 
lentherapie, 1937, 58, 330 

The author exposed mice to the quartz mercury vapor 
lamp ivithout filter and also through the so-called Wood 
filter The kidneys, Uver, and spleen were studied 
histologicallj then by means of a modified Altmann 
stam Defimte structural clianges could be demon- 
strated which made their appearance at the time No 
changes whatsoever m the nucleus could be detected by 
the customary histologic method. The author ob 
served those changes as early as one hour after exposure 
Ernst A Pohle M D , Ph D 


THE UTERUS 

The Question of Colposcopy E Anderes Schweiz 
med Wchnschr Nov 14 1936, 4d, 1107-1111 
The entue future of therapeutic results m carcmoma 
of the cervix depends upon means of estabhshmg an 
early diagnosis Smce the devisement of the colposcope 
by Hinselmann rapid stndes have been made namely 
m the detection of mcipient carcmoma of the portio 
such as IS readily overlooked m ordinary duect exam- 
ination If one does not utilize a colposcope the 
author recommends the routme employment of the 
Schiller lodme test and advises that in all negative 
cases, an auxiliary colposcopic examination b> an 
expenenced examiner should be conducted 

Wn-iiAM R Stecher, M D 


Blood Changes m Patients with Carcmoma of the 
Uterus before and after Radiation Therapy and Then- 
Prognostic Significance H Goecke Strahlen 


lerapie 1930 57, 675 

The blood counts of 110 patients wth carcmoma of 
le uterus (100 carcmoma of cervix and 10 fundus) 
ere studied before radiation and four months later 
his corresponded to a penod of two months after the 
St treatment It appeared that the changes occur 
□e m the blood count after radiation therapy can be 
led as a gmde m prognosis It hemoglobm and ery 
irocytes increase after the treatment while the leukm 
Ues decrease and the shift to the left returns toward 


normal, at the same time the lymphocytes reraaimng 
high, the prognosis is usually favorable A further 
drop m hemoglobm and erythrocytes after radiation 
therapy is unfavorable. The same conclusions may be 
drawn from the appearance of a leukocytosis with 
marked shift to the left and drop of lymphocjtes and 
eosinophils 

Ernst A PoimE M D , Ph D 


Remarks Regardmg the Results m Treatment of 
Carcmoma of the Cervix at the Womens Climc 
Umversity of Breslau H R Schinz Strahlen 
therapie, 1936, 57, 655 

In this communication the author cntiazes a paper 
published by Reipnch m Strahlentherapie ' 1934, 
51, 601 and pomts out certam misleading mterpreta 
tions of Reipneh's statistics He urges further study 
of the matenal and a supplementary publication 

Ernst A Pohle M D Ph D 


THE WRIST 

Treatment of Luxation of the Lunate Peter 
Steiner Schweiz med Wchnschr May 23 1936, 
66, 504-507 

The author presents an excellent review of luxation 
of the lunate, mtercarpal luxation and other carpal 
bone mjunes The unportance of this study cannot be 
over emphasued when one considers that more than 
half of all carpal bone mjunes and particularly 
luxation of the lunate are diagnosed only after three 
weeks’ duration, which factor makes aU manual non 
operative reduction impossible The only method of 
diagnosmg this condition and even then only m skilled 
hands is by roentgenology An early diagnosis is the 
key note to therapy for before three weeks elapse 
excellent results m reduction are obtamed by emploj-mg 
the B6hler techmc which essentially consists of con 
tmuous traction with the hand m supmation When 
luxation is older than three weeks operative reduction 
IS necessary which is as successful as the non-operative 
method However m old luxations operative removal 
is necessary if there is pain and mterference with articu 
lar motion In the latter regard conservative 
treatment may be admsable if the terminal results 
appear certam of non-success Assoaated avulsion of 
the styloid process of the ulna is common as is trans 
verse fracture of the navicular The luxation can best 
be noted m the lateral projection and a control roent 
genogram of the opposite wnst is alwajs indicated 
Excellent illustrations shoivmg the lesions are given 
and radiologic hmts for diagnosis are nell worth ivhilc 
readmg m the original The mechanism of luxation is 
clearly shown and the dictum that every so-caJIcd 
spramed wnst due to the patient having fallen on the 
dorsally fle.xed hand is a luxation of the lunate until 
disproien, is very valuable 

WiLUAXi R Stboier, M D 
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RADIOLOGY 


It IS believed that if the radiosensitivity of tumors 
could be measured durmg life, radiation could be more 
efficiently applied to patients It would then be 
possible to expose the tumor durmg periods of high 
sensitivity and avoid those periods of great resistance 
While this 13 possible m the case of experiments the 
only means to estunate radiosensitivity of tumors is 
by frequent measurements of the tumors and assummg 
that during regression the tumor will be resistant and 
durmg growth sensitive 

J N An* MD 


ULTRA-VIOLET LIGHT 


Experimental Studies on the Influence of Ultra violet 
Rays on Cell Protoplasm L N Kljatschkin Strah- 
lentherapie, 1937 58, 330 

The author exposed mice to the quartz mercury vapor 
lamp without filter and also through the so-called Wood 
filter The kidneys Uver, and spleen a ere studied 
histologically then by means of a modified Altmann 
stain Defimte structural changes could be demon- 
strated which made their appearance at the time No 
changes whatsoever m the nucleus could be detected by 
the customary histologic method The author ob- 
served those changes as early as one hour after ex-posure 
Ernst A Pohle M D Ph D 


THE UTERUS 

The Question of Colposcopy E Anderes Schweiz 
nied Wchnschr Nov 14, 1936 4(5, 1107-1111 
The entire future of therapeutic results m carcmoma 
of the cervix depends upon means of estabhshmg an 
early diagnosis Smce the devisement of the colposcope 
by Hinsehnann, rapid strides have been made namely, 
m the detection of incipient carcmoma of the portio 
such as is readily overlooked m ordinary direct exam- 
mation If one does not utUize a colposcope the 
author recommends the routine employment of the 
Schiller lodme test, and advises that in all negative 
cases, an aiixihary colposcopic examination by an 
experienced exammer should be conducted 

WniiAii R Stechek hi D 


Blood Changes m Patients with Carcmoma of the 
Uterus before and after Rachation Therapy and Their 
Prognostic Significance H (joecke Strahlen- 


therapie 1936 57, 675 

The blood counts of 110 patients noth carcinoma of 
the uterus (100 carcmoma of cervix and 10 fundus) 
were studied before radiation and four months later 
This corresponded to a period of two months after the 
last treatment It appeared that the changes oceur- 
nng m the blood count after radiation therapy can be 

used as a gmdem prognosis If hemoglobm and ^ 

tffiocytes mLise after the treatment while the Ieuk<> 
i^^^^ecrease and the shift to the left returns toward 


normal, at the same time the lymphocytes remaimng 
high, the prognosis is usually favorable A further 
drop m hemoglobm and erythrocytes after radiation 
therapy is unfavorable The same conclusions may be 
drawn from the appearance of a leukocytosis with 
marked shift to the left and drop of lymphocytes and 
eosmophils 

Ernst A Pohle M D Ph D 


Remarks Regardmg the Results m Treatment of 
Carcmoma of the Cervix at the Women’s Chmc 
Umversity of Breslau H R Schmz Strahlen 
therapie 1936, 57, 655 

In this commumcaUon the author cnbazes a paper 
published by Reipnch m ' Strahlentherapie ” 1934 
51, 601, and pomts out certam misleading mterpreta 
tions of Reipnch’s statistics He urges further stud> 
of the material and a supplementary pubhcabon 

Ernst A Pohle M D Ph D 


THE WRIST 

Treatment of Luxation of the Lunate Peter 
Sterner Schweiz med Wchnschr May 23 1936, 
66, 504-507 

The author presents an excellent review of luxation 
of the lunate mtercarpal luxation and other carpal 
bone injuries The importance of this studv cannot be 
over emphasized when one considers that more than 
half of all carpal bone mjuries and particularly 
luxation of the lunate are (hagnosed only after three 
weeks duration, which factor makes all manual non 
operative reduction impossible The only method of 
diagnosmg this condition and even then only m skilled 
hands is by roentgenology An early diagnosis is the 
key-note to therapy for before three weeks elapse 
excellent results m reduction are obtamed by employmg 
the BShler techmc which essentially consists of con 
tmuous traction with the hand m supmation When 
luxation is older than three weeks operative reduction 
is necessary which is as successful as the non-operative 
method Howexer m old luxations operative removal 
IS necessary if there is pain and mterference with ariicu 
lar motion In the latter regard conservative 
treatment may be advisable if the termmal results 
appear certam of non success Associated avulsion of 
the Styloid process of the ulna is common as is trans 
verse fracture of the navicular The luxation can best 
be noted m the lateral projection and a control roent 
genogram of the opposite wnst is alivays indicated 
Excellent illustrations shoivmg the lesions are given 
and radiologic hmts for diagnosis are well worth irhile 
reading m the onginal The mechanism of luxation is 
clearlj shown and the dictum that every so-called 
spramed wnst due to the patient having fallen on the 
dorsally flexed hand is a luxation of the lunate until 
disproven is veo valuable 

WiLLIAXI R StecheR M D 
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Consider The Advantages You’ll Enjoy 
With This Single Item Added To Your 
Present Diagnostic Equipment 


N O doubt you are looKing forward to the 
day when you wiU buy new and mod- 
em x-ray eqmpment, to repine what you are 
now using under certain diwdvantages 

But why postpone indcfimtely the important 
advantages which the G E Shociproof Coohdge 
Tube Umt offers you^ Here is an item which 
represents a very small pomon of the total 
investment that you contemplate, and is 
adaptable to the new eqmpment that you will 
buy later 

With the G E Shockproof Tube Unit you 11 
enjoy 100% elecmcal safety, the immediate 
availabihty of its two focal spots, small and 
large, tube operation in oil, therefore un- 
affeaed by atmosphenc vanaaons such as dust 


and moisture; a conmlete diagnostic range 
without hmitauons or use, because with oil- 
immersion the heat is so rapidly transferred 
from the short, massive anode; and the low 
cost of maintenance which rugged construc- 
tion assures 

Let us arrange for an early installauon of 
this umt, the logical first step m the modern- 
ization of your diagnosuc fiiohties 

Catalog D 26 descnbes it fully— 
wnte for your copy 

GENERAL ELECTRIC 

X-RAY CORPORATION 

2012 JACKSON BLVD CHICAGO, ILL., U S.A. 
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(ab ) J W Hinton and M Trubel Apnl 515 
Intra-onil cancer Peroral x radiation in treatment of 
H E Martin May 527 

KJein reaction in diagnosis of cancer Is there any practical 
worth of? (ab ) Lonae Ma> 640 
Lips Carcinoma of (Radiological treatment of cancer 
1929-1936) ab G E Richards Apnl 616 
Lung changes subsequent to irradiation m cnacer of breast 
(ab ) E E Downs Apnl 514 
Lung X ray therapy m carcinoma of (ab ) J S. Fulton 
hlay 647 

Malignant papiUoma and caremoma of bladder Roentgen 
thera^ of (ab ) C Gil y Gil Apnl 517 
Ovary Carcinoma of results secured by radiation therapy 
L G Jacobs and W Bteostrom. June 725 
Pancreas Problem of cancer of (ab ) H M Clute Feb 
262 

Panrrrcas Roentgenologic aspect of cancer of (ed ) May 
626 

Primary bronchial carcinoma and pulmonao metastasis 
compared clinically and rocntgenologically J T Farrell 
Jr April 446 

Protracted fractional roentgen therapy Further experiences 
with dcscnsitization of mucous membrane during (ab.) 
R Glauncr May 647 

Radiation therapy of cancer Principles governing (ab ) 
G T Pack Apnl 515 

Rectal carcinoma Treatment of b> aurmcal freemg and 
exposure to close roentgen therapy (ab ) H C^oui 
April 517 

Rectum Technic of radium treatment of cardaoma of 
H H Bowing and R E Fnckc May 521 
Skin cancer with \ery soft roentgen ra>j Expenmeots 
regarding treatment of (ab > E Ebbehot Apnl 616 
Small mtesUne Pnmary malignancy of t \V Rowe and 
J M Neely March 325 

Stomach Etiology of cardooma of (ab ) hi Hmdhede 
Ma> 660 

Thymus gland Primary caremoma of case report fab ) 
H A Slcangcr Feb 256 h tun ; 

Th>roid in children Cancer of H F Hare Feb 131 
Uterus Blood changes in pauents with carcinoma of before 
and after radiaUon therapy and thexr protmoslic umufi 
ranee (ub ) H Goecke June 760 ngmu 

lUtcrwii Cervu External iiramation with roentgen rat,« 
of .00 and 300 lev as rniual treatment m eon^oma of 
(ab ) M K Mathcy Comat Feb JdO ol 

lUtenml Cervix improved by poit-operauv c irradiation? 
Arc operaUv c rexulu m carcinoma of (ab ) IL R sjhini 
heb 260 


I Uterus] Cervix uteri at Rhode Island Hospital Treatment 
of cancer of (ab) H C Pitts and G B Waterman 
Apnl 516 

[Uterus] Cervix Remarks regarding results m treatment of 
carcinoma of at Women s Qinic University of Breslau 
(ab ) H R Schinx June 760 
Vitamins in cancer therapy (ab ) T Gordonoff ond F 
Ludvng May 640 
oxet&st&ais 

Bone carcinoma secondary to caranoma of unnary bladder 
case report £ L Jenkmson A Hunter and E W Rob- 
erts Jao 89 

Metastabc malignancy in bone Roentgen ray evidence of, 
H Sourc and G D Maner Feb 172 
CARCINOMA* See Cancer 
CECUM 

Inversion of cecura relationship to ^pendicitia (ab ) 
F Talia and D Constantiao Apnl 518 
CHEST, roentgenography 

Rocntgenograpbic unshorpocss of shadow of moving object 
S R Warren Jr Apnl 450 
See also under Lungs 
CHILDREN 

Cavernous hemangioma in face of children Late results of 
radium therapy of (ab ) F Pentssia Feb 263 
Fracture of neck of femur m children (ab ) J I Mitchell 
March 382 

Gastro intestinal tract in children J S Bouslog June 683 
Mediastinal diseases in children Radiation therapy of (ab ) 
R Sarasm Feb 261 

Skeletal roentgen ray assessment m children Climcal sig- 
nificance of (ab ) T Wingate Todd Jan 120 
Sjmovitis of hip joint in cluldrcn Transitory (ab) J G 
Finder, Feb 249 

Thyroid in children Cancer of H F Hare Feb 131 
Undernourished child Pseudo s 3 T>hihtie subacute hilor 
bronchopneumamlis of (ab ) G Fancom May 647 
Upper unnary tract In children Surgical treatment of 
anomalies of (ab) M F Campbell Jan 122 
Uteropelvic (renal) obstruction in young (ab ) E R Hall 
Jan 122 
See aUo Infants 

cholangiography 

Biliary dyssyncrgia and other obstructive lesions of gall 
bladder and bile ducts Cholaogiographic demonstration of 
(ab ) R. R Best and N F Hlcken March 379 
CHOLECYSTOGRAPHY 

Bllobed gall bladder (vesica fell^ divisa) L M Hilt 
Feb 233 

Cholecystography (ab ) E L Jenkmson May 642 
Clinical pathology What the radiologist should know about 
(ab ) KL Kornblum and H J Tumen March 3^ (388) 
Gas shadows during cholecysto^apby by use of pitressm 
Eiimination of confusing (ab } E N Collins and J C 
Root March 379 
See also under Gall bladder 
CHOLESTEROL 

Cholesterol content of blood and serum in women with 
carcinoma or sarcoma Influence of roentgen rays on 
(ab ) P H Schumacher and Rusch Apnl 512 
CHOLINE AND CHOLINE DERIVATIYES 

Human autonomic pharmacology V — Effect of acetyl 

beta methylcbolme (mccholyl) on atomc colon A. Myer 
son P G Schube and M Rstvo May 552 
CHONDRODYSPLASU 

Hereditary deforming chondrodysplasia R G Alley May 
676 

CLAVICLE 

Tubticulojis of clavxcle review of literature and report of 
case (ab ) J Sirbn and E A Baumgartner Feb ‘’57 
CLOUD CHAMBER 

Wibon photographs of roentgen rays passing throucb 
matter (ab ) L. Grebe Feb 259 " 

COLESCOPIC METHOD 

ColesMpic method of demonstratmg knowledge conccrmmr 
medical facts (ed ) L G Cole Ian 93 ^ 

COLON 

Atonic TOlon Effect of acetyl beta methylcholine (mecholvn 
on (Human autonomic pharmacology) A. Mverson p n 
Schube and M Ritvo Wy 552 person P G 

Ci^noiM of wlon Secondary resecUons in recurrrnc 
(ab ) J W Thompson April SIS recurrrng 

Colon DJsreminated polyposis of new sursncnl tr.aim.nf 

hWh^‘380""“ {=.b ) Mayo and“s*’G*’tte“‘ 

Divmiculius of sigmoid colon (ab ) R R. Graham Apnl 

;;»ncT’®’'*D“'c“kTcKX^ 

tUlatAoon 

Hypotonic megacolon Treatment of by admimstmlrnu 
J^cr^tictu^e extract R J Reev ^ aS^r^'g^' 

COLPOSCOPY 

CONT&"^§^““”°'<‘‘‘» Andcres June 760 

‘ 438 “ Bronchus Caremoma of L. C Qcrf April 
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RADIOLOGY 


gynecologic diagnosU Value of 

Roentgenological vtsuolizatioa of fab) 
O Gnmm March 381 

' Obstructive lesions of veins Direct venograohy in (ab ) 
N W Barker and J D Camp Jam 123 
ILipiodol] Pneumoperitoneum Why? I F Stein Apnl 391 
Pulmonary diagnosis Fatal lododerma following injection 
of iodized oil for (ab ) D W Goldstein April 518 
Transuterine insufflation with carbon dioxide and roentgeno 
grama taken after Injection of iodized oil Comparison of 
use of L M Randall April 300 
CORPUS LUTEUM 

Radiosenaitivity of corpus luteum and of utenne membrane 
by means of artifidolly produced dedduoma in rabbit 
Studies of (ab ) A. Lacassagne April 510 
COUTAHD METHOD 

Malignancy m larynx and pharynx Radical x ray treatment 
of (ab ) J H D Webster May. 646 n 

Protracted fractional roentgen therapy Further expert 
ences with desensitization of mucous membrane dunng 
(ab ) R Glauner May 647 
Set cJso under Roentgen raya, Coutard method 
CRANTUM 

Cramum and contents Lesions involving (ab) C. G 
Sutherland April 519 

Fractures and operative defects of skull as revealed by 
roentgenograms (follow up studj of 100 patients) 
Duration of (ab ) M A. Glaser and C S Blame hlarch 
379 

Head Injunea Roent«nologic findings of post traumatic 
sequelee of cncepnalographic study J T Travers 
June 704 

Naso-frontal suture and nasion in livmg Determination of 
M F Ashley Montagu, April 473 
Oxycephaly report of case D B Davis and J C, King 
Apnl 400 

Pitmtar^ and associated hormone factors in cranial growth 
and differentiation in white rat roentgenotogicM study 
H Mortimer Jan 6 

Radiation In treatment of cerebellar medulloblastomas 
Place of report of 20 cases (ab ) E C Cutler M C 
Sosman and W W Vaughan Jan 130 
CUSHING'S SYNDROME See Pituitary body 

DEAFNESS 

Chrome catarrhal deafness Treatment of selected cases of 
by X rays F W O Brien Jan 1 
DEATH, test for 

Radiation on cadaver Effects of (radiothanatology) ab 
G G Palmleri and G Paltrimen Feb 253 
DERMOID CYSTS See Turnon, dermoid 
DIABETES MBLLITUS 

Hypertension and diabetes treatment by radiotherapy 
(ab ) J H Hutton April 519 
Roentgen irradiation through temples for diabetes mellitus 
(ab) C Moatefusco April 519 
DIAPHRAGM 

Non traumatic diaphragmatic hernia with report of cose 
of congenital right sided hernia C C. Thomas Afay 603 
See alto under Hemia» diaphragmatic 
DIATHERMY 

Electrolysis or diathermic coagulation in treatment of 
vascuiar tumors of face (ab ) R- Pochy Riano June 750 

DIET 

Carcinoma of stomach Etiology of (ab ) M Hindhede 

DIGESTI^ TRACT See Gastro Intestinal tract 
DOSAGE ^ ^ 

Idiosyncrasy hyperscnsitivencss and dose intoJerance 
I S TrosUer Jan 68 

DROSOPHILA EGG^ See Biological experimentation 

DUODENUM , , . T> Y T . 

Multiple diverticula of first port of duodenum F J Lust 
May 620 

Neoplasms involving duodenum S Wcintraub and A 
Tuggle March 362 

icr ROW 

Traumatic myojiU* ossificans followmg dislocations of 
elbow Causes of (ab ) L BOhler April S12 

^'^^jeural empyema Diagnosis and treatment of (ab ) R 
Goldhahn Feb 250 

®®^MifS?^mphyseii.a Vanuhing tungs case report of 
R M Burke March 367 

^'^‘^C«SS[°r‘S^<SL:opy as aid m pneumoventricuJo^p^ 
and^c^lography (ab ) A. J Bend.cC and B H 

tr RcMtgenoloiic finding, of post traumatic 

““Ute S ^^pSXgSpUe study J T Trasers 
June 704 

Roentgen tberapy of (ab ) P 

Cottenot. May 641 

®^°‘^p1.y!es End results of injuries to O Lipschulu Feb 
223 


ERYSIPELAS 

therapy of certain (ab ) F M Hodges, 

cardnomat^osnm 


EYE 


a. wuwMAa VUAUAU 

,^7nbT'^ -fijodetmauus 

^ May^64L ^ radiation of (ab ) W Kteihig 


FALLOPIAN TUBES, Inflammation 

Transuterine insufflation with carbon dioxide and roentfieno- 
grama after laiection of lodired oil Comparison of 

use of L M Randall Apnl 399 
roentgenography 

Hystwos^mngography in gj necologic diagnosis Value of 
A* Mathleu April 427 

PAX 

Epipericordial fat its non recognition common cause of 
error in x ray measurement of heart size (ab ) S MeCtnn 
and P D White, Feb 240 

Extracardiol fat bodies (ab ) F G KauU and M Pinner 
Jan. 123 
FEMUR 

Femoral neck Roentgen technic for internal fixation of 
fractures of (ab ) C, H. Peterson Jan 124. 

Neck of femur Fracture of (ab ) F J Gaenslen March 
379 

Neck of femur m children Fracture of (ab ) J I Mitchell 
March 382 

Osteochondritis dissecans of head of femur Cab ) E FnedI 
Jan 120 
FETUS 

Intra utenne fetal injimes (ab ) H Nftujoks, Feb 254 

Obstetnes Roentgenography in J B Jacobs Apnl 406 

FIBROSITIS See under feieumatism. 

FILTERS 

Filters for infra red and red spectral region (ab ) O Merkel 
bach May 639 

See also under Roentgen ray, flltert. 

PISTULA 

Cbolecystocolomc fistula Pre-operative diagnosis of J T 
Danzer Jan 88. 

Fistula am Etiology and therapy of so termed (ah ) R. 
Baumann and K Blond Maru 379 
FLUORINE intozicittion 

Bone changes in chronic fiuorme intoxication roentgeno- 
graphic study (ab ) P A- Bishop Apnl 513 

FOOT 

Epithelioma by kukirol Genesis of (ab ) A W Busse 
May 641 

hforch foot (ab ) J B Elward hla> 642 
FORAMEN 

Intervertebral foramina Diseases affecting A. Oppen 
heimer M^, 682 
FOREIGN BODIES 

Broken needle m pericardial sac of iVi ^ear old child (ab ) 
Hansen and Grumnger May 642 
FRACTURES 

Femoral neck Roentgen techmc lor mtemal fixation of 
fractures of (ab ) GH Peterson Jan. 124 
Neck of femur Fracture of (ab ) F J Gaenslen Alarcfa 
370 

Neck of femur in children Fracture of (ab ) J I MltcbeJI 
March 3S2 

Skull Duration of fractures and operative defects of as 
revealed by roentgenograms (follow up study of 100 pa 
tients) ab , M A. Glaser and E S Blaine, March 370 
Volkmann s ischemic contracture associated with supra- 
condylar fracture of humerus (ab ) H. W Mcyerding 
Tan 120 

FURU^fCULOSIS 

Infections, Roentgen therapy of certain (ab ) F M Hodges, 
Jan. 126 


GALL BLADDER 

Biliary dyssynerma and other obstructive lesions of gall 
bladder and bile ducts Cbolangiograptuc demonstratioas 
of (ob ) R R. Best and N F Hicken, March 370 
Biiobed ga)] bladder (vesen fellea divisa) L. M Hilt Feb 
233 

Cholecystography (ab ) E L. Jcnkinson, May 042 
Gall bladder in peptic ulcer patients. Evacuation of B A 
Boyden and T il Berman March 273 
Mobility of antr um pylorus duodenum and gall bladder 
jp hMi t h ; in d rii ^ny* lufiacnce of mobilit) in functioniag 
of these organs in blliaiy tract, N B Newcomer and B II 
Newcomer Alarcb 339 

Pressure in common bile duct of man relation to pain 
following cholecystectomy (ab ) J ^f McGowan 
W L Butsch and W Walters March, 3S0 
Primary caremoma of gall bladder (ab.) E Savoresc viay 
642 

See under Cholecystoersphy 

GALLSTONES , . , 

Visualization of minute gaJlstoaa layer formation oi 
bile (ab.) A ElUnger March 3S0 
See also CslculL 
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GANGRENE gas „ . , . 

X rays as aid m treatment of gas gangrene Present status 
of (ab ) I F Kelly and D A. Dowell March 380 
GASTRO INTESTINAL TRACT 

Atomc colon Effect of acetyl beta methylcholme (mecholyl) 
on (Hnman autonomic pbormacology) Myersoo 

P G Schube and M Ritvo May 652 
Benzedrine sulfate and its value lu spasm of gastro intestinal 
tract (ab ) A- Myerson and M Ritvo March 381 
Chronic paralytic duodenal stasis (ab } J Ducuing and 
P Fabre, Jan 121 

Colon Disseminated polyposis of new surgical treatment 
m selected cases (ab ) C W Mayo and E G 'Walccfield 
March 3^ 

Colon Secondary resections in recurring carcinoma of 
(ab ) J W Thompson April 518 
Digestive tract Rdle of vegetative nervous system m pro 
auction of motor phenomena observed in upper A C, 
Siefert March 283 

Diverticulitis of sigmoid colon (ab ) R R Graham April 
518 

Duodenum Neoplasms involving S Wcintraub and A 
Tuggle March 362 

Gastro mtesUnal examination Apparatus for so-called 
mucosal relief type of J C. Bell May 593 
Gastro-intestlnal tract in children J S Boutslog June 683 
Hypotonic megacolon Treatment of by administration of 
pancreatic tissue extract R J Reeves and E IC Harrison 
June 731 

Ildtis and colitis Combined form of (ab ) B B Crohn and 
B D Rosenok jan 121 

Intestinal obstruction due to hole in mesentery of ascending 
colon passage of descending colon and sigmoid through 
dense ring in mesentery of ascending colon (ab ) T S 
Cullen Jon 121 

Inversion of cecum relationship to appendicitis (ab ) F 
Taha and D Constantino April 618 
Multiple polyposis of colon familial factor and malignant 
tendency (ab ) D C, McKenney Apnl 518 
Pyloiotomy in infants Roentgen examination os aid for 
indication for (ab ) G PascUau May 643 
Regional tleiUs Summary of with report of cose of colonic 
involvement and suggestion of new term (ab ) A, J 
Rosenblate A. A Goldsmith and A A Strauss Jan 
120 

Small intestine (ob ) £ P Pendergrass March 3S4 
Small intestine Primary malignancy of E W Rowe and 
J M Neely hlainh 325 

Tumor Uke ulcerative atenosing inffammation of distal 
ileum (terminal ileitU) Casuistic contribution regarding 
(ab ) M Fnedl Meyer May 642 
■GASTROSCOPY 

Gastroscopic and x ray relief studies Diagnosis of diseases 
of stomach by (ab ) J Schloss A Ettingcr and J H. 
Pratt ilay 644 

Gastroscopy and the radiologist (cd ) L G Riglcr March 
372 

Lymphoblastoma of stomach report of case with especial 
rcicrcnce to gastroscopic appearance (ab ) J F Renshaw 
Feb 265 

•GEmxa-DRINARY TRACT 

Double ureter Bmbryologic and clinical aspect of (ab ) 
A B Hawthorne Jan 121 

Ectopic pelvic Jddney (ab ) G J Thomas and J C Barton 
Jan 126 

Excretory urography J B Priestley May 659 
Extravasation of kidney pelvis Cause for and prevention 
(ab ) P Eichlcr Jan 128 

Kidney and ureter m causation of surgical conditions R6le 
of anomalies of (ab ) R Gutierrez Jon 122 
Kidney pelvia normal and pathological physiology (ab ) 
J L Jona Jan 128 

Kidney stones Laminated D R Hanley April 493 
Kidney Traumatism of (ab ) W C. Stirling Jan 126 
Upper urinary tract m children Surgical treatment of 
anomalies of (ab ) M F Campbell Jon 122 
Upper urinary tract Roentgen diagnosis of lesions of 
observations on 432 patients having retrograde pyelo 
grams C L> Gillies and H D Kerr May 565 
Uteropelvic (renal) obstruction in young (ab ) E R Hall 
Jan 122 
GLAUCOMA 

Blind glaucomatous eye V radiation of (ab ) W Rreibig 
Ma> 641 
GRAMDLOMA 

Infections Roentgen therapy of certain (ab ) F if Hodges 
Jan 125 
GREHZ RAYS 

Grcni and x rays and new universal therapy apparatus 
(ab ) G Jacoby March 381 

Nevus Bammeus Tcchmc of Grenz ra\ therapy In (ab> 
F Kolz Feb 247 
GYNECOLOGY 

Carcinoma of ovary results secured by radiation therapy 
L G Jacobs and W Stenstrom June 726 
Hysterosalpmgographj in gynecologic diagnosis Value of 
A Mathieu Apnl 427 
Osteomalacia (ah ) L Frinkel May 644 
Transutcrinc insufUation with carbon dioxide and roentgeno- 
grams taken after inlcction of iodized oil Comparison of 
use of L M RonduU April 399 


Uterine fibroid and hemorrhagic mctropathics, Cune 
therapy of (ab ) I Jovin Llarch 381 
Uterine fibroid Indications for radiation therapy and 
operation in (ab), C, B&J6re Feb, 247 
Utero salpingogram as means of dmercntJal diagnosis in 
gynecological pathology (ab ) G Lyford Feb 247 
Why pneumopentoneum? I F Stem April 391 


HAY FEVER 

Hay fever Roentgen therapy of (ab ) Laquerriire Feb 
247 

HEART 

Aneurysm of abdominal aorta. Symptomatology of (ab ) 
Burkhard Kommerell Jon 122 
Angina pectoris Roentgen therapy in (ab ) R, Gilbert 
Feb 248 

Calcifications in cardiac valves demonstrable roentgeno* 
JoCToUly (ab ) Burkhard Kommerell Jon 122 
Cormac conditions Roentgen kymographtc studies of 
W G Scott, S Moore and H A McCordock Feb 196 
Cardiac enlargement Re\ ersiblc (ab ) J E Walker Jan 
123 

Congenital heart radiologic study with 7 reported coses 
J Fnedman Apnl^ 466 

Epipcricardial fat its non recognition common cause of 
error in x ray measurement of heart size (ab ) S McGinn 
and P D White Feb, 249 

Bxtracnrdiol fat bodies (nb ) F G Kautx and M Pinner 
Jan 123 

Heart m abdominal typhoid Radiologic study of (nb ) 
G Pdiemni and F Faca Tosatti Feb 24S 
Kymograpay of cardiovascular system Four years of 
(ab ) Dclherm and Fischgold Jan 123 
Non-colcified thrombi of neort Roentgen diagnosis of 
(ab) E Fflssl Jan* 123 

Pericardial calcification (ab ) K. Herman May 644. 
Pulmonary infarction In patients with heart failure Atypical 
roentgen appearance of ^ab ) H Levy Feb 249 
Right Sided aortic arch (situs inversus arcus oortce) ab 
D E Bedford and J PorkinsoD. Feb 247 
Roentgen kymography in diseases of heart relatively new 
and efficient aid in diagnosis (ab ) W G Scott and ^ 

Moore May 646 

HEAT 


Heot as sensitizing agent in radiation therapy of neoplastic 
diseases W H Meyer and A Mutscbeller Feb 315 
HEMOGLOBIN 

X ray diffraction studies of globular proteins 11 -—Hemo- 
globins G L Clark and J H. Sheok Feb 144 
HERNIA diaphragmatic 

Hernia of cardiac end of stomach through diaphragm 
M F Dwyer March 316 

Non traumatic diaphragmatic hernia with report of case 

of congenital right sided hernia CX C Thomas, May 608 

HIP JOINT 

CoQccnitol dislocation of hip joint. Early treatment of 
(ab ) G Haberlcr May 646 

Femor^ neck Roentgen techmc for internal fixation of 
fractures of (ab ) C H Peterson Jan 124 

Neck of femur Fracture of (ab ) F J Gaenslen Morch 
379 

Neck of femur m children Fracture of (ab ) T I Mitchell 
March 382 

SynovUis of hip joint in children Transitory (ab ) J G 
Finder Feb 249 

HODGKIN'S DISEASE Set Lymphogranulonxa 
HOSPITALIZATION, group 

Group hospitalization (ed ) June 753 

Group hospitalization Insurance status of radiologists in 
relation to this type of hospital practice (ed ) L H Gar- 
land Feb 240 
HUMERUS 

Volkmann s ischemic contracture associated vnth supra- 
condylor fracture of humerus (ab ) H W Meverdiac 
Jan 120 * 

Set afro Shoulder joint 
HYDRONEPHROSIS 


uxcrctory urography J B Pncstley Mo> 559 
Upper unnary tract Roentgen diagnoaia of lesions of 
observaUoM on 432 patients having retrograde pyelo- 
L GillieaandH D Kerr May 585 
HYPERTENSION Stt Blood pressure, high 
HYSTEMS^^INGOGRAPHY See Fallopian tubes, roent- 


Id.oa^^^_^^hyp™uvencs, and dose mtolerance 
IHDGSTRIAL INJTOIES 

Set fl/ro Jurisprudence 
INFANTS 

‘^'j^Fn'S’m^ariprd ^ "Port'd coses 



RADIOLOGY 


diagnosis Value of 

Roentgenological visualization of (ah') 
O Grunm March 381 

' ObstrncUve lesions of veins Direct venography in (ab ^ 
N W Barker and J D Camp Jan. 123 
iLipiodol] Pneumoperitoneum Why? 1 F Stein Apnl 391 
Pulmonary diagnosis Fatal iododertna following itiiecUon 
of iodized oil for (ab ) D W Goldstein April 518 
Tronsuterine insufflation with carbon dioxide and roentgeno- 
grams taken after iniectioa of iodized oil Companson of 
use of L M Randall Apnl 309 
CORPUS LUTEUM 

Radiosensitivxty of corpus luteum and of utenne membrane 
by means of artifiaally produced dedduoma in rabbit 
L A- Lacassagne Apnl 510 
COITTARD METHOD 

hlalignancy in larynx and pharynx Radical x ray treatment 
of \ti.h ) J IL D Webster May, 6^ ^ 

Protracted fractional roentgen therapy Further experi 
ences with desensitization of mucous membrane during 
(ab ) R Glauncr May 647 
Set clip under Roentgen rays, Coutard method 
CRAIHUM 

Cramum and contents Lesions involving (ab ) C. G 
Sutherland Apnl 519 

Fractures and operative defects of skull as revealed by 
roentgenograms (follow up study of 100 patients) 
Duration of (ab ) LI A Glaser and C S Blame March 
379 

Head mjunes Roentgenologic 6nditigs of post traumatic 
sequelie of encephalographic study J T Travers 
June 704 

Naso frontal suture and nasion in living Determination of 
M P Ashley Montagu Apnl 473 
Oxycephaly report of case D B Davis and J C King 
Apnl 490 

Pitiutory and associated hormone factors m cromol growth 
and differentiation m white rat roentgenological study 
H Llortimer Jon 5 

Radiation in treatment of cerebellar medulloblastomas 
Place of report of 20 cases (ab ) E C, Cutler M C 
Sosman, and W W Vaughan, Jan 130 
CUSHING’S SYNDROME See HtulUry body 

DEAFNESS 

Chrome catarrhal deafness Treatment of selected cases of 
by X rays F W O Brieo Jan 1 
DEATH, test for 

Radiation on cadaver Effects of (radiothanatology) ab 
G G Palmien and G Paltruuen Feb 253 
DERMOID CYSTS Tumors, d«mold« 

DIABETES MELLITUS 

Hypertensioa and diabetes treatment by radiotherapy 
(ab ) J H Hutton Apnl. 519 
Roentgen irradtatioo througn temples for diabetes melUtus 
(ab T C Montefusco Apnl 519 
DIAPBCRAGM 

Non traumatic diaphragmatic hernia with report of case 
of congenital nght sided hernia C C Tho mas May 608 
Se^ also under Hernia diaphragmatic 
DUTHERMY 

Electrolysis or diathermic coagulation in treatment of 
vascular tumors of face (ab ) R. Pochy Riono June 759 

DIET 

Carcinoma of stomach Etiology of (ab ) M Hindhedc 

DIGKST^TS TKACT 5« Ga.tro-intestiiua tract 
DOSAGE 

Idiosyncrasy hypersensiuveness and dose intolerance 
I S Trostler Jan SS . . ^ 

DROSOPHILA EGGS Sre Biological eiperimenUdon. 
DDODENDM , j ^ „ T T • 

ilulUple diverticula of first part of duodenum F J tust 

May 620 „ ^ j . 

Neoplasm, involving duodenum S Weintraub and A. 

Tuggle March 362 

"RLBOW^ 

Traumatic myositis ossificans following d^ocations of 
elbow Causes of (ab ) I- Bdhlcr April 51- 

empyema Diagnosis and treatment of (ab ) R 
(^Idhabn Feb 260 

emphysema Vanishing lungs cose report of 
R M Burke March 367 

P>«'ttn<=''°diculo^ph> 

‘^‘Sd ra^hal^^hy (ab) A. J Bendmt and B H 

l^tgenologic todtaga 

aequelcc of encephalographic study J T Tracers, 

June 704 

=”°ESS"o“bS:^Eoentgen tberapy of (ab ) P 
Cottenot May 841 

End remit, ol injunea to O LipadndU Feb 


ERYSIPELAS 

P M. Hodja, 

carefnozaatosam 

G E“?SSr& rtdlodcrmatlti. 

EYE 

V radiation of (ab) W Krohig, 


FALLOPIAN TUBES inflamioAtion 

Tranautenne insufflation with carbon dioxide and roentecao- 
grams after injection of iodued oil Companson of 

use of L M Randall Apnl 399 
roentgenography 

Hystwosalpingography in gynecologic diagnosis Value of 
A. Mathieu Apnl 427 

FAT 

Epipencardial fat its non recognlUon common cause of 
error m x ray measurement of heart sue (ab ) S. McGinn 
and P D White, Feb 240 

Extracardiol fat bodies (ab ) F G Kautz and M Pinner 
Jam 123 
FEMUR 

Femoral neck Roentgen techmc for internal fixation of 
fractures of (ab ) C H. Peterson Jon 124 
Ne<^ of femur Fracture of (ab ) F J Gaenslcn March 

Neck of femur in children Fracture of (ab ) T I Mitchell 
hlorch 382 v / j 

Osteochondntis dissecans of head of femur (ab ) Ek Fncdl 
Jan 120 
FETUS 

JntTB. uterme Ictal injur/es (ab ) H Nau/oks, Feb 254 
Obstetnes Roentgenography in J B Jacobs Apnl 405 
FIBROSITIS See under feheumatianu 
FILTERS 

Filters for infra red and red spectral region (ab ) O MerkeJ- 
bach May 639 

See also under Roentgen ny fflterg 
FISTULA 

Cholecystocolomc fistula Pre-operative diagnosis of J T 
Danzer Jan 88 

Fistula am Etiology and therapy of so termed (ab ) R. 
Baumann and K Blond March 379 
FLUORINE, Intoxication 

Bone conges Jo chronic fiuorme intoxication roentg«no> 
graphic stndy (ab ) P A. Bishop April 513 

FOOT 

Epithelioma by kukirol Genesis of (ab ) A. W Busse 
May 641 

March foot (ab ) J E Elward May 542 
FORAMEN 

Intervertebral foramina, Diseases affecting A. Oppen 
heimer May, 582 
FOREIGN BODIES 

Broken needJc in pencardiaJ sac of IV* year old child (ab ) 
Hansen and OruningcT May 642 
FRACTURES 

Femoral neck Roentgen technic for internaJ fixation of 
fractures of (ab ) C H. Peterson Jan 124. 

Neck of femur Fracture of (ab) F J Gacnslen March 
379 

Neck of femur in children Fracture of (ab ) J I Mitchell 
March 382 

Skill) Duration of fractures and operative defects of os 
revealed by roentgenograms (foffow up study a( 100 pa 
tients) ab., LI A. Glaser and E S Blaine March 370 
Volkmann s ischemic contracture associated >nth supra- 
condylar fracture of humerus (ab ) H W MeycrdiDg 
Jan 120 

FURUNCULOSIS 

Infections Roentgen therapy of certain (ab ) F M Hodges 
Jan. 125 


GALL BLADDER 
Biliary 


Ol \**0 ) XA- IV- A3«L 

Bdobed gall bladder (vesica fcllea divisa) L M Hilt Feb 
233 

Cholecystography (ab ) E L Jcnkinson ilay 542 
Gall bladder in peptic ulcer patients Evacuation of E A 
Boydea and T M Berman March 273 
Mobility of antrum pylorus duodenum and gaJi bladder 
in health and influence of mobility in functioning 

of these organs m billo^ tract N B Newcomer and E H 
Newcomer March 339 

Pressure in common bile duct of mnu relation to pain 
following cholec>stectomy (ah.) J M McGowan 
W L, Butsch, and W Walters March 380 
Primary carcinoma of gall bladder (ab ) E Savarese \Ia> 
642 

See under Cholecystography 

^^^^^ucation of minute gallstones layer formation of 
bile (ab ) L EtUager March, 3S0 
See also (^culL 
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GANGREHE, gts 

X ray* as aid tn treatment of gas gangrene Present status 
of (ab W F Kelly and D A, Dowell March 380 
GASTRO-mTESTTNAL TRACT 

Atoiuc colon Effect of acetyl beta methylchoUne (mccfaolyl) 
on (Human autonomic pharmacology) A- Myerson 
P G S^ube and AI Ritvo May 652 
Benzedrine sulfate and Its value In spasm of gastro intestinal 
tract (ab ) A, Myerson and M Ritvo March 381 
Chrome paralytic duodenal stasis (ab ) J Ducuing and 
P Fabrci Jan 121 

Colon Disseminated polyposis of new surgical treatment 
m selected cases (ab ) C. W Mayo and E G Wahefield 
March 380 

Colon Secondary resections in recurring carcinoma of 
(ab ) J W Thompson April 518 
Digestive tract, Rdle of vegetative nervous system in pro 
auction of motor phenomena observed in upper A C 
Siefcrt, March 283 

DiNcrticuhtis of sigmoid colon (ab ) R R Graham April 
518 

Duodenum Neoplasms involving S. Weintraub and A 
Tuggle March 382 

Gastro intestinal examination Apparatus for so-called 
mucosal relief type of J C Bell May 693 
Gastro-mtestmal tract in children J S Bouslog June 683 
Hypotonic megacolon Treatment of by administration of 
pancreatic tissue extract R J Reeves and E K, Hamson 
June 731 

Ileitu and cohtis Combined form of (ab,) B B Crohn and 
B D Rosenak Jan 121 

Intestinal obstruction due to hole in mesentery of ascending 
colon passage of descending colon and sigmoid through 
dense ring In mesentery of ascending colon (ab ) T S 
Cullen Jan 121 

Inversioa of cecum relationship to appendicitis (ab ) F 
Talia and D Constantino April 618 
hlultiple polyposis of colon familial factor and malignant 
tenden^ (ab ) D AIcKenney Apnl 518 
Pylorotomy m infants Roentgen examination os aid for 
indication for (ab ) G PascMau hlay 843 
Regional ileiUs Summary of with report of case of colonic 
involvement and suggestion of new term (ab ) A* J 
Rosenbtate A. A Goldsmith and A A Strauss Jan 
120 

Small intestine (ab ) E P Pendergrass March 384 
Small intestine Primary malignancy of E \V Rowe and 
J M Neely March 325 

Tumor like ulcerative stenosmg inflammation of distal 
ileum (terminal ileitis) Cosiustic contribution regarding 
(ab ) M Fnedl Meyer May 642 
-GASTROSCOPY 

Gastroscopic and x ray relief studies Dla^osis of diseases 
of stomach by (ob ) J Schloss A Ettingcr and J H. 
Pratt May 844 

Gastroscopy and the radiologist (cd ) L G Rigler March 
372 

Lymphoblastoma of stomach report of case with especial 
reference to gastroscopic appearance (ab ) J F Renshaw 
Feb 265 

•GERITO-URINARY TRACT 

Double ureter Embryologtc and clmical aspect of (ab) 
A B ^wthome Jan 121 

Ectopic pelvic kidney (ab ) G J Thomas and J C Barton 
Jan 126 

Excretory urography J B Pncstlcy May 669 
Extravasation of kidney pelvis Cause for and prevention 
(ab ) P Ftchlcr Jan- 128 

Kidney and ureter m causation of surgical conditions R61e 
of anomalies of (ab ) R Gutierrer Jan 122 
Kidney pelvis normal and pathological phj siology (ab ) 
J L ^na Jan 126 

Kidney stones Laminated D R Hanle> Apnl 493 
Kidney Traumatism of (ab ) \V C Stirling Jan 126 
Upper unnary tract m children Surgical treatment of 
anomalies of (ab ) M F Campbell Jan 122 
Upper urinary tract Roentgen diagnosis of lesiotis of 
observations on 432 patients having retrograde pyelo 
grams C L GilUcs and H D Kerr May 565 
Utcropelvic (renal) obstruction m >ouag (ab ) E R Hall 
Jan 122 
GLAUCOMA 

Blind glaucomatous eye X radiation of (ob ) W Kreibig 
May 941 
GRANULOMA 

Infections Roentgen therapy of certain (ab ) F M Hodges 
Jan 125 
GRRNZ RAYS 

Grenz and x rays and new um>ersal thcrapj apparatus 
(ab ) G Jacoby March 381 

Neims fiammeus Technic of Grenr ray therapi in (ab ) 
F Kalz heb 247 
GYNECOLOGY 

Carcinoma of ovary results secured by radiation therap\ 
L G J'^^LsandW Slcnstrom June 725 
n> stcrosalpmgography m gynecologic diagnosis Value of 
A Mathleu Apnl 427 
Osteomalacia (ab ) L Friinkcl May 644 
Transutcrinc iosumalion with carbon dioxide and rocntccno 
gramj t^cn after injccUon of lodticd oil Comparison of 
use of L, M Randall Apnl 399 


Utenne fibroid and hemorrhagic metropathics Cune 
therapy of (ab ) I Jovm March 381 
Utenne fibroid Indications for radiation therapy and 
operation in (ab ) C, B6cl^h■e Feb 247 
Utcro salpingogram as means of diffcrenrial diagnosis m 
gynecological pathology (ab ) G Lyford Feb 247 
Why pneumoperitoneum? I F Stem Apnl 391 


hay fever 

Hay fever Roentgen therapy of (ab ) Laqnem^e Feb 
247 

heart ^ ^ ^ ^ 

Aneurysm of abdominal aorta Symptomatology of (ab ) 
Burkhard Kommerell Jan 122 
Angina pectoris Roentgen therapy m (ab ) R Gilbert 
Feb 248 

Calcifications in cardiac valves demonstrable roentgeno 
logically (ab ), Burkhard Kommerell Jtm 122 
Cardiac conditions Roentgen kymographic studies of 
W G Scott S Moore and H A McCordock Feb 166 
Cardiac enlargement Reversible (ab ) J E Walker Jam 
123 

Congenital heart radiologic study with 7 reported cases 
J Fnedmon Apnl 469 

Bpipencardial fat its non recognition common cause of 
error in x ray measurement of heart size (ab ) S. McGinn 
and P D White Feb , 249 

Extracardial fat bodies (ab ) F G Kautz and M Pmner 
Jan 123 

Heart in abdominal typhoid Radiologic study of (ab ) 
G Pellegrini and F Focci Tosatti Feb 248. 
Kymography of cardiovascular system Four years of 
(ab ) DeJhertn and Fischgold Jon 323 
Non-calcified thrombi of heart Roentgen diagnosis of 
(ab) E FQssl Jan 123 

Pericardial calcification (ab ) K Herman May 844 
Pulmonary infarction in patients with heart failure Atypical 
roentgen appearance of (ab ) H Levy Feb 249 
Right Sided aortic arch (situs inversus arcus aortae) ab 
D F Bedford and J Portanson Feb 247 
Roentgen kymography in diseases of heart relatively new 
and effiaent aid in diagnosis (ab ) W G Scott and S 
Moore May 945 

HEAT 

Heat 03 sensitizing agent In radiation therapy of neoplastic 
diseases "W H Meyer and A Mutscheller Feb 215 
HEMOGLOBIN 

X ray diffraction studies of globular proteins. H — Hemo 
globins C L Clark and J H Shenk Feb 144 
HERNIA, diaphragmatic 

Hermn of cardiac end of stomach through diaphragm 
M F Dwyer March 315 

Non traumatic diaphragmatic hernia with report of case 

of congenital right sided hernia C, O, Tbomaa, Alav 608 

HtP JOINT 

Congemtai dislocation of hip joint. Early treatment of 
(ab ) G Habcrler May 645 

Femoral neck Roentgen technic for internal fixation of 
fractures of (ab ) C. H Peterson Jan 124 

of femur Fractnre of (ab ) F J Gaenslen March 

Neii of femur In children Fracture of (ab ) J J Mitchell 
March 382 

Synovitis of hip joint m children Transitory (ab ) I G 
Finder Feb 249 

HODGKIN’S DISEASE See Lymphogranuloma, 
HOSPITALIZATION group ^ 

Croup hospitalizaUon (ed ) June 753 

Group hospitalization insurance status of radiologists in 
rclatJtm to Hus type of hospital practice (cd ) L H. Gar- 
land Feb 240 
HUMERUS 

Volkmann s ischemic contracture associated with supra- 
^dyl^ fracture of humerus (ab ) H W Meycrding 

See aho Shoulder joint 
HYDRONEPHROSIS 

Excretory urography J B Priestley May 559 
Upper urinary tract Roentgen diagnosis of lesions of 
^servatJOM on 432 patients having retrograde ovclo- 
p-ams C L, GiUies and H D Kerr Mav 565 
^ERTENSION 5« Blood 

‘«bC3. 


genography 
IDIOSYNCRASY 

“nd dose .ntolerance 

IUDDSTRIAL INJITRIES 

a Lawrence 

WatLlna,*J,^ch ‘201°’’’ •odustnal ujjunes W W 
Set also Juriapredeace 
INFANTS 

7 "ported ca«, 
^ ^ 240-242 
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RADIOLOGY 


Pylorotomy in mfantj Roentgen eiaminotion as aid lor 
ITrFARCTION°° ‘ ^ ^ Paschlau ilay 643 

Pulmonary infarcUon in paUents with heart failure Atypical 

Bactenadal effect of roentgen rays in local infecUons and 
in i^m^tory processes AnalysU of so-called (ab ) 
A. O Natbansoa Jan. 125 ' ’ 

Infections RMntgen therapy of some (ab ) P M Hodges 
and R A, Berger March 384. 

Lymphoblastoma Unusual complications of and their 
radiation tamtment (ab ) A U Desjardins H. C. 
Habein and C W Waanns March 383 
^ J^n of certain mfecUons (ab ) F M Hodges 

INFLAMMATION Irradiation of 

Bactcriadal effect of roentgen rays in local infections and 
in infl^matory processes Analysis of so-called (ab ) 
A O Nathanson Jan 125 
Fibrositrs (ab ) W S C Copeman Afarch 384 
Inflammatory disease Roentgen therapy of (ab 1 G 
Chormandarian Feb 240 ’ 

Pelvic organs w ith short was e therapy Further studies 
ragording beating of (ab ) W Rech and W Raab May 

INSTITUTIONS 

Inrtitute of Radiology and Biophysics in Istanbul New 
(ab ) F Dessauer Feb 268 

Ri^ntgim and Radium Institute in Aarhus Denmarlc 

^New(ab) C Krebs Feb 259 

INSURANCE 

Insurance Group hospitalization status of radiologists in 
relation to this type of hospital pracUce (edS L H 
Garland Feb 240 v u / i, a 


^Group hospitalization (ed ) June 7o3 

T-, Lifemsimmce and radiologist (ed ) J D Camp April 498 
XXiTUSTIWES 

Colon Disstmmated poliosis of netv surgical treatment 
m selected cases (ab ) C W Mayo and E G Wakefield 
March 380 

Multiple diverticula of first part of duodenum F J Lust, 
May 820 

Primary malignaiicy of small intesUne E W Rowe and 
J M Neely March 323 

Small intestine (ab ) E P PenderCTaas March 384 
Tumor like ulcerative stenosioff inflammatioa of distal 
ileum (termiaal ileitis) Catuistic contribution regardios 
Cab ) KI Fried! Meyer May 642 
IODINE AND IODINE COMPOtTNDS 

Fatal lododerma following injection of todued oil for pul 
monary diagnosis (ab ) D W Goldstein Apnl 518 
Radiotherapeusis of malignancy in combioatioD with new 
orgamc iodine compound (ab ) K. Kottmann May 841 
Set also under Contrast mediii 


JURISPRUDENCE, medical 

Abnormality oi atlas Rare developmental W S Lawrence 
and W D Anderson Jan 3o 

Idiosyncrasy hypcr*cnsiti\ cnesa, and dose intolerance I 
S Trostler Jan 68 

Lawsuits Some I have met and some lessons to be learned 
from them I S Trostler June 738 


KELOID 

Keloid and lU cure by radiation therapy Cab ) A. Hintie 
Feb 255 
KIDNEYS 

Ectopic pelvic kidoe> (ab ) G J Thomas and J C Barton 
Jon 126 

Excretory urography J B Priestley May 5o9 

Extravasation of ladney pclWs Cause for and prevention 
(ab) P Etchler Jon. 126 

Kidney pelvis normal and pathological physiology (ab ) 
J L. Jona Tan. 126 

Laminated kidney stones D R Hanley April 493 

Pyelography of surgically exposed ladney (ab ) H L 
Krets^mer and F H Quires Feb 249 

Traumatism of kidney (ab ) W C Stirling Jon 126 

Upper urinary tract Roentgen diagnosis of lesions of 
observations on 432 patients having retrograde pyelo- 
grams. C. L Gillies and H. D Kerr May 565 
KLEIN REACTION See HHder Cancer 
KN EE JOINT 

Penarthritu of knee joint. Roontgen therapy of ezrensne 
(ab ) G Hue and P Aime Feb 250 

^’^^ISJd^^OTdltionJ Roentgen 

W G Scotty S Moore and H. A. McCordock Feb 196 

Diaphragm following phrenico-excresw Roentgen k-ymo- 
oTiphic examination ot (ab ) M A- Sisti and F Soncelli 

Heart^ R^ntgen fc>mo^phy m dise^of 

and efficient aid in diagnosis (ab ) W G Scott and S 

Kym'^phy^f'^c^iojavnilar .ystem Four year, of 
(ab ) Delherm and FiKhgold Jan U3 


larynx 

"" therapy ol (ab ) 

LIPS 

Career Radiological treatment of 1929-1035 IV 

CarcinoiM of hps (ab ) G B Richards April 516 
Malignant lesions of Ixp Radiation therapy of I I Kaplan 
May 533 ^ 

LUMBOSACRAL REGION See Splnea 
LUNGS 

Athlete s lung (ab ) Tiemonn May 648 
Bilateral spontaneous idiopathic pneumothorax m appar 
ently healthy individuals review of recent literature and 
presentation of case F A. Hasney and F Baum Jon 47 
Bronchial asthma Roentgen image of lungs m (ab ) T G 
Dillon and J B Gurewitsch Jan. 127 
Bronctual carcinoma Etiologic factors of (ab) R. Fleck 
seder May 640 

Bullous emph> sema Vanishing lungs case report of R M 
Burke March 367 

Carcinoma of lung K ray therapy in (ab ) J S. Fulton 
May 647 

Congenital cystic disease of lungs clinico pathological 
study (ab ) S G Schenck Feb 2o0 
Congenital cystic pulmonary disease (honey-combed lung) 
Concerning symptomatology of (ab ) F IL Weis March 
385 

Congenital cysts of lung from roentgenologic riewpoint 
(ab ) B R KirUin Feb 251 
Cystic disease of lung (ab ) H Henoell Jan 126 
Hodgkin s disease of lung (ab ) E H Falconer and M E 
Leonard Jan 124 

Hodgkin s disease of lung Unusual cose of S. Rubenfeld 
and E Clark May 614 

Lower lobe of lung Study of explanation of roentgeno- 
logic shadows (an ) J Levitm and H Brunn Jan 127 
Lung changes subsequent to irradiation in cancer of breast 
(ao ) E E Downs Apnl 514 
I ymphoblastoma Roentgenologic considerations of I — 
Roentgen pulmonary pathology of Hodgkin s type (ob ) 

C B Peirce H W Jacox and R C Hildreth (ab) 
March 382 1 1 — Roentgen therapy of Hodgkin‘s 
disease (ab ) H W Jacox C B Peirce and R. G Hil 
dreth Mar^ 383 

Lung diagnosis Tomograph} and >a]ue in (ab ) K Grei 
nedtr hlay 647 

hfarginal shadows along lateral curvature of middle and 
lower nbs (lamellar pleurisy) Substrate of (ab ) A 
Kubat and W Neugebauer Jan 127 
Middle lobe of right lung its roentgen appearance m 
health and disease (ab ) A- O Hampton and D S. King 
March 385 

Pleural emp>ema Diagnosis and treatment of (ab ) R 
Goldbabn Feb 250 

Pneumothorax Paradoxical opacities within (ob ) F 
Flclschncr Jan. 128 

Pulmonary abscesses Treatment of large (ab ) C E Bird 
Apnl 509 

Pulmonary abscess Treatment of with alcohol injection 
(ab) E Magnus Alslcben S Durusoy and S Atakam 
May 639 

Pulmonary metastasis compared clinically and roentgeno- 
logically Pnmory bronchial caremoma and J T Faircll 
Jr Apnl 445 

Pulmonary pneumatocele (localized alveolar or lobular 
ectasia) certain considerations in c>stic disease of lung 
C B Peirce and P R Dirkse June 651 
Pulmonary tuberculosis Circular lesion of C G Birkelo 
and J A Kosper Feb 157 

Pulmonary tuberculosis of lower lobe (ab ) D Rcisner 
Jan, 129 

Serial roentgen examinations of chest in univ crsity students 
results of single film studies in students with positive 
Alantoux reaction B A Pohle L. W Paul and S R 
Beatty Jan 40 

Silicosis Diagnosis of with special reference to roectgeno 
logical manifestations (ab j L U Gardner Jan 128 
Feb 255 

Therapeutic artificial pneumothorax in true pneumonia 
(ab J L P Daniels, May 8f9 
Tracheobronchial tree Primary malignant disease of re- 
port of 140 cases (ab ) P P Wnson Feb 250 
Tuberculosis Pathogenesis of (ab ) M Pinner Feb 2o7 
Tularemic pneumonia (ab ) L H. Sloan A S Frecdberg 
and J C Ehrlich. Feb 2o8 

Undernourished child Pseudo-s>'phiIiUc subacute hilar 
bronchopneumanitii of (ab ) G Fanconi Ma> 647 

lymph nodes 

Mediastinal diseases in children Radiation therapy ol 
(ab ) R SarasiD Feb 251 „ j / k \ n 

Tuberculous 1> iophadenopath> Generalized (ao > L» 
Battigelli Apnl 515 

lymphogranuloma , , s « T 

Hodglnn s disease and deep x ray therapy (aU ) vv i 
Watt May 646 _ , » „ i . 

Hodgkin s disease of bone (ab ) ^^ C Morrison Jan l-o 
Hodgkins disease of bone marrow and 

parent involvement of lymph nodes (ab ) H licricner 
Jan 124 
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Hodgkin 5 disease of lung (ab ) E H Falconer and M E 
Leonard Jan. 12*L 

Gordon test for Hodgkin s disease (ab ) J D Goldstein 
Jan. 12-L 

Lymphoblastoma Roentgenologic considerations of I — 
Roentgen pulmonary pathology of Hodgkm s type (ab ) 
C, B Peirce H. W Jacox and R C Hildreth March 

382 II — Roentgen therapy of Hodgkins disease (ab ) 
H. W Jacox" C B Peirce and R C Hildreth Afarch 

383 

Lymphoblastoma Unusual complications of and their 
radiation treatment (ab ) A U Desjardins H C Ha 
bem and C W Watkins, March 383 
Lymphogranulomatosis Our experience in treatment of 
(ab ) W Bacnsch Feb 251 

Mediastinal diseasea in children Radiation therapy of 
^b ) R Sarasin Feb 251 
LYMPHOMA. Ste under Tumors lymphoma 


MALIGNANCY 

Cholesterol content of blood and serum In women ivith 
carcinoma or sarcoma Influence of roentgen ra>s on 
(ab ) P H Schumacher and Rusch April 512 

Radiotherapcusis of malignancy in combination with new 
orgamc iodine compound (ab ) K. Kottmann Alay 641 
MASTITIS. See Breast, inflammation 
MEDIASTINUM 

Alediastmal diseases m children Radiation therapy of 
(ab ) r 1 Sara^n Feb 251 
MEGACOLON Se* Colon, dilatation. 

MIKULICZ’S DISEASE 

Infections Roentgen therapy of certain (ab ) F M Hodges 


Jon 125 
UTB. 


MOUTH 

Intra-oral cancer Peroral x radiation in treatment of 
H E Martin May 627 
MYOSITIS osslflcani 

Traumatic myositis ossifleans result of Injury or treatment 
(ab) L B6hler Feb 2o2 


NEUROLOGY 

Fracture dislocations m region of atlas and axis with con 
sideration of delayed neurological manifestations an.d 
some rocntgenographic features G A Schwarx and R S 

Wigton May Ml 

NEUROSURGERY 

Radiology in neurosurgery Discussion on value of (ab ) 
E W Twining H Cairns M H Jupe G Jefferson 
D W C NortHeld and J P Martin Jan 120 

NEVI 

Nevus flammeus Technic of Grent ray therapy in (ab ) 
F Kalt Feb 247 


OBITUARY 

Crane Augustus W April 504 

Alanges \ViUis Fastnaent Jan 99 100 

Quiney James J Alay 633 
OBSTETMCS 

Obstetrics Roentgenologic aid in (ab ) E Anderes 
March 382 

Pregnancy Relaxation of symphysis pubis la (ab ) H 
Thoms Feb 247 

Roentgenography in obstetrics J B Jacobs April 406 
OSSmCA^ON 

Stylohyoid ligament Ossification of (ab ) A Beutel April 
515 

OSTEOCHONDRITIS, dissecans 

Osteochondritis diioecans of head of femur (ab ) E Fnedl 
Jan 120 

OSTEOAIALACIA 

Osteomalacia (ab ) L FrAnkcl AIa> 644 
OSTEOMYELITIS 

Acute hematogenous osteomyelitis analysis of 7o coses 
(ob ) R C Robertson March 386 

Hematogenous acute osteomyelitis Bone growth distur 
bance following (ab ) J C Wilson and F AI McKeever 
March 3^ 

Osteomyelitis at Cook County Hospital with appraisal of 
Orr s method of treatment (ab ) M H Hobart and D S 
Miller March 385 

Osteomyelitis of inferior surface of petrous pyramid (ab ) 
W P Eaglelon Feb 252 
OVARY 

Carcinoma of o\ary results secured by radiation therapy 
L C Jacobs and W Stenstrom June 725 
oxycephaly See Acrocephaly 

PANCREAS 

earner of pancreas Problem of (ab ) H il Clute, Feb 

Ca^«r of pancreas Roentgenologic aspect of (cd.) May 

therapy 

Punwealic tissue extract Treatment of hyT>otonic meza 
colon b> adm.mitnuon of R J Rcecu and E. K 
Harrison June <31 « is. ew 


PAROTITIS 

Infections Roentgen therapy of certain (ab ) F M Hodges 
Jan 125 
post-operatiTe 

Post-operative parotitis Roentgen therapy of (ab ) H. 
Knilpper and R. Hummel Feb 252 
PELVIMETRY 

Obstetrics Roentgenography in J B Jacobs April 406 
Obstetrics Roentgenolo^c aid m (ab ) E Anderes, 
March 382 
PELVIS 

Pelvic organs Further studies regarding heating of with 
short wave therapy (ab ) W Rech and W Raab Alay 
646 

roentgenography 

Deep therapy table with tube stand combined and revolving 
in arc about table intensity distribution within parafhn 
pelvis for various portals of entry N Flax April 477 
Obstetrics Roentgenography in J B Jacobs April 406 
Pneumoperitoneum why? I F Stem April 391 
Tronsuterine insufflation with carbon dioxide and roentgeno 
grams taken after injection of iodized oil Comparison of 
use of L M Randall April 399 
PEPTIC ULCER 

Gall bladder in peptic ulcer patients Evacuation of E A 
Boyden and T M Berman March 273 
Gastnc ulcer into gastric carcinoma Transformation of 
(ab ) J W Hinton and AI Trubek April 515 
Gastnc ulcer problem Review of (ab ) S M Jordan 
Alarch 386 

Peptic ulcer of stomach and intestines treated according to 
our method Further observations on roentgen therapy in 
(ab ) M Nemenow and A Jugenburg Feb 2o2 
Ruptured duodenal ulcer Permanence of cure followmg 
(ab ), D Outline and R. F Sharer March 386 
PERIARTECRITIS 

Penarthntis of knee joint Roentgen therapy of extensive 
(ab ) G Hue and P Aime Feb 2o0 
PETROUS BONE See Temporal bone 
PHARYNX 

Alalignancy of larynx and phary ox Radical x ray treatment 
of (ab ) T H D Webster Alay 046 
Pnmary tularemic ulcers m pharynx (ab ) F H.AIcGo\crn 
March 390 

Protracted fractional roentgen therapy Further experiences 
with desenntization of mucous membrane during (ab ) 
R. Glauner May 647 
PHYSICS 

Physics and radiology (ab ) J A Crowther Feb 258 
PHYSIOTHERAPY 

Athennic short waves Fundamental pnnciples and 
therapeutic results of therapy with (ab ) P Liebesnv 
May 648 

Short wave therapy m mternal medicine (ab ) E Schlie- 
phake May 648 

Short wave therapy Present status of (ab ) J Kowarschik 
May 648 

Short wave therapy Present status of (ab ) C Urbach 
Alay 648 

Short wave therapy Theoretical principles of (ab ) F 
Dessaucr May 648 
PITRESSIN 

Excretory urography J B Pnestley Alay o59 
Gas shadows during cholecystomphy by use of pitrcssin 
Ehmmation of confusing (ab ) E N CoUins and T C 
Root, Alorch 379 
PITUITARY BODY 

Basophilic hy perpituitarism (ab ) J F Bromley May 649 
Pituitary and assooated hormone factors m cranial growth 
Md ^ffcrentiaUoa in white rat roentgenological studv 
H Alortimer Jan 5 ^ 

Pitmt^ basophilism (Cushings syndrome) report of 
verified case, with discussion of differential diagnosis and 
Heatment (ab ) R H Frcyberg P S Barker L H 
Newburgh and F A CoUer May 648 
“PLANEOGRAPHY” 

Explanation of term J Kaufman Jan 100 
"PLEURISY LAAIELLAR" 

Arorginal shadows ^ong lateral curvature of middle and 

Substrate of (ab ) A. 
Kubat and W Neugebauer Jon. 127 
PNEUAIATOCELE, polmonary 

Pulmonan- pnnimatocele (localized alveolar or lobular 
Mt^al certaM MMdOTtioM m cystic disease of iiSe 
C a Peirce and P R. Dtrkse June 651 ^ 

PNEUMOCONIOSIS 

aud R. R Joaes 

SiUcosis Diagnosis of with special reference to roentceno 
pJb 2^ ^ ^ Gardner ^al28 

PNEUUOFASCIAGRAM 

fasaal spaces new method of soft tissue 

PtcUmmary report (ab ) C M GraU 

PNEUMONIA 

Pn^matocele (localized alveolar or lobular 

P— oma 
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tularezoic 

PNEUMOPERITOKBDM 

Pcr^Mce of cure followine 
(ab ) D Guthrie and R. F Sharer March 380 
Why pneumopentoncum? I F Stem Aonl 391 
PNEUMOTHORAX 

Bilateral sfmntaneous idiopathic pneumothorax in appar 
ently healthy individuals review of recent literature and 
presentation of case F A Hasney and F Baum Jan 47 
Pneumothorax in newborn E J Berlin Feb 240-242 
Pneumothorax, Paradoxical opacities within (ab ) F 
Fleischner Jon 128 

Pulmonary tuberculosis of lower lobe (ab ) D Relsner 
Jam 129 

Therapeutic artifiaol pneumothorax in true nneumoma 
(ab ) L P Darnels May 649 
POSTURE 

Faulty posture Physiologic effects of correction of (ab ) 
L B Laplace and J T Nicholson March 380 
POTT’S DISEASE See Spine, diseases 
PREGNANCY 

Obstetrics Roentgenomiphy in J B Jacobs Apnl 400 
Obstetrics Roentgenologic aid in (ob ) E Anderes March 
382 

Pneumoperitoneum Why? I F Stem April 391 
Symphysis pubU in pregnancy Relaxation of (ab ) H. 
Thoms Feb 247 
extra-utenno 

Hysterosalpingography in gynecologic diagnosis Value of 
A, Mathieu Apnl 427 
PROSTATE 

Prostatic hypertrophy Etiology of (ab ) W Roch May 
649 

Prostatitis Roentgen therapy of (ab ) J Palugyay March 
387 

PROTEIN 

X ray diffraction studies of globular proteins I — Egg 
^burmn G L Clark and J H ShenL Tan. 68 II — 
Hemoglobins Feb 144 III — Action of formaldehyde 
on proteins March 357 
PRURITUS, Tulfa 

Pruntus vulva! Roentgen therapy of (ab ) W Wobker 
May 640 
PYELOGRAPHY 

Excretory urography J B Pnestlev May 559 
Upper urinary tract Roentgen diagnosis of lestons of 
observations on 432 patients having retrograde pyelograms 
C L Gillies and H D Kerr May 505 
PYLORUS 

Pylorotomy in infants Roentgen examination as aid for 
in^cation for (ab ) G Paschlau hlay 643 

RADIATION 

Ultra short wave field Speafic effect of (ab ) E Schlie- 
phake Apnl 611 

Vanous types of rays on biologic object Summation of 
effect of (ab) A Liechtl and J H. MOllcr April 511 
measurements 

Super\oltage x ray therapy Method for decreasing lomxa 
tion in uan applicable to G FaiUa G Twombly and 
L hlarinelli June 693 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Annual Meeting Cincinnati 1930 Jan 96-98 
Annual Electing (1937) April 601 
New application form hlarch 373 

Standardisation Committee of charts recommended by 
May 627 

RADIOLOGY practice of ^ t. u i k * 

Clinical pathology What radiologist should know about 
(ab ) K Komblum and H J Tumen March 387 
Life insurance and radiologist (ed ) J D Camp Apnl 

Phy^Jlcs and radiology (ab ) J A Crowther Fob 2S8 

^^^Ingfoma planus Radium tberapy in (ab ) A. Mann Feb 

CbfiSr of cervix uteri at Rhode laj^d Hospit^ Treataent 
nf fab 1 H C. Pitts and G B Waterman April 616 

of Tectum treatment of 

Ca?er?oa®°h^Si^om in faS; o'f childra' Late reaulU of 

doch E ttera™y I — Gamma ray measure- 

°mSS^u"r™e^^ Gla«er and L. Rovner 

Apnl 620 I radiation Vanationj in tMhmc 

F W Konxe. 

Hemangioma' Wence, with radium tberapy of (ab ) 

H AreU May 650 


InveitigaUon of (ab ) F D 
^ ^ Pillman Williams and S. Rum Mai 6ia 

Intravenoiu Md intraduodenal admiautration of radio. 
T “"n™ J 9 “nd R. S Stone Feb 178 ™ 

"^[Tb )“^Ce^h leb°n5i“P"-"” of 

Radiation therapy of I I Kaplan 

Medi^nal diseases m children Radiation therapy of 
(ab ) R, Sarasin Feb 251 oi 

R^aUon on cadaver Effects of (radiothanatology) ab 
G G PalmienandG Paltrimen Feb 263 
Kadiosensitivity On ^adng of radiation according to 
Ration in (ab ) J C: Mottram June 7o9 
Radium element pack Advantages and disadvantages of 
(ab) J J Duffy Jam 128 

Radium erythema. Cyclic occurrence of and paradox 
pme reaction following radium exposure of comb and 
^tUes of rooster due to changes m collagen (ab.) E 
Zurhelle Feb 263 

Rndium locallxer Combined (ab ) R Werner Feb 253 
Radium poisoning^ Investigations regarding problem of 
* Toxic quantities of radium mtroduced into human 
body (ab ) B Rajewsk> Feb 253 
Ramum safe of Portuguese Institute for Oncology (ab ) 

F Bdnard Guedes Feb 264 

^dium therapy Mild (ab ) F H. Humphns March 388. 
Supervoltage x ra> therapy Method for decreasing lomza 
tion m slan applicable to G Failla G Twombl> and 
L Marinelh June, 693 

Utenne cervical canal Non traumatic dilatation of W H. 
McGuflin Feb 230 

Utenne fibroid and hemorrhagic metropathies Cune 
therapy of (gb ) I Jovxn ^farcb 381 
RADIUS 

Brodie s abscess of radios, due to typhoid (ab ) W B 
Marbury and H. L Peckham April 512 
RECTUM 

Rectal caremoma Treatment of by surwcal freeing and 
exposure to close roentgen therop> (ab ) H. Cnaoul 
April 617 

RENDU-OSLER- WEBER DISEASE. See under ToUngiectaiif 
RETICULO-ENDOTHELIAL SYSTEM 

Tumors of reticulo-endothelial system Treatment of (ab ) 

I I Kaplan June 759 
RHEUMATISM 

Fibrositis (ab ) W S C. Copeman March 384. 
RHINOPHYMA 

Infections Roentgen tberapy of certain (ab ) P M Hodges 
Jan 126 

ROENTGEN RAY apparatus 

Automatic roentgen therapy apparatus for ultra hard ra>s 
(ab ) E Purao Vanoni Apnl 610 
Chest cradle lor roentgen examination of female breast, 

J Gershon Cohen Feb 234 
Compressor Simple il J Geyman May 021 
Concentration of roentgen rays In depth Method for (ab ) 

V Maragliano Apnl 520 

Deep therapy table with tube stand combined and revolving 
m arc about table intensity distnbution within paraffin 
pelvis for vanous portals of entry N Flax Apnl 477 
Gastro-intestinol examination Apparatus for so-called 
mucosal relief type of J C Bell May 603 
Lumbosacral area New position for examination of G 
Clement, Apnl 495 

Obslctncs Roentgenography la J B Jacobs Apnl 406 
Peroral x radiation in treatment of intra oral cancer H E 
Martin May 527 

Roentgcnograpbic unsharpneis of shadow of moving 
object S R Warren Jr April 450 
Slit scanogmphy R. H Millwee Apnl 483 
Spine, Roentgen aiial>sts of with descnption of some new 
techmcal instruments, H. Jordan June 714 
bums and injuries 

Erysipelas caremomatosum rcsembbng mdiodermautls 
(ab) G E Pfahlcr March 388 
Fetal injunes Intra utenne (ab ) H Naujoks, Feb 254 
Radiation injuries Danger of (ab ) R. du Mcsml de Roche 
mont Feb 254 

Roentgen Injury of toes dorsum of foot, and anterior lower 
thigh in radiologist. Chronic (ab ) A K6hler and W 
Brock Feb 254 

Skin tuberculosis Radiation injunes following treatment of 
(ab) W Schultze Feb 254 

Tolerance for roentgen rays and application in prevention 
of injuries Exiiericnce as to (ab ) H Holthusen Feb 
254, 

Xerostomia Severe from x ray treatment for hyper^choiis 
(ab ) S. S. Greenbaum and H Tumen ilarch 3S9 
castration , . , 

Castrate chick embryo with x rays. Attempt to J 
Hssenberg ^farch m3 

diffraction ^ 

■\. ray diffraction studies of globular 

albumin G L, Clark and J H Shenk M 

Hemoglobins, Feb 144 HI —Action of formaldeb>Uc 

on proteins March 357 
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Biolog^ical indicator of x ray dosage Note of new and 
apparently usettil C P Haskins and B V Enzmann 
Feb 189 

ifcasurements on soft roentgen rays (Cbaoul technic) ab 
W V Mayneord May 641 
Physics and radiology (ab ) J A, Crowther Feb , 258 
eiaffiiiution 

Abnormality of atlas Rare developmental W S Lawrence 
and W D Anderson Jan 55 

Acute hematogenous osteomycliUs analysis of 75 cases 
(ab ) IL C Robertson March 386 
Air injection of fasoal spaces new method of soft tissue 
roimtgetiography preliminary report (ab ) C, M Gratz 
March, 3^ 

Aneurysm of abdominal aorta Symptomatology of (ab ) 
Burkhard KommercH Jaa, 122 
Aneurysm of aorta Multiloculated non syphilitic (ab ) 

S Bauraeyer Feb 248 

Aneurysm of aortic sinus Valsalva Roentgen diagnosis of 
(ab) H. U Albrecht Jan 123 
Aoeurj'sms of internal carotid artery Roentgen diagnosis 
of (ab) ^ Gaal Jan 123 

Aortic measurement and physiologico-dinical significance 
Simplest (ab ) S Kreuzfucha^ Feb 248 
Bilate^ spontaneous idiopathic pneumothorax in appar 
cntly heathy Individuals review of recent literature and 
presentation of case F A. Hasney and F Baum Jan 47 
Bone carcinoma secondary to carcinoma of unnory bladder 
case report E L JenkiDsoo A. Hunter and E W Rob- 
erta Ton. 89 

Bone cnanges in chronic fiuonne intoxication roentgeno 
pxipfaic study (ab ) P A. Buhop Apnl 513 
Breast Chest cradle for roentgen examination of female 
J Gershon Cohen Feb 234 

Brodie a abscess of radius, due to typhoid (ab ) W B 
Marbury and H, L Peckham April 512 
Bronchial asthma Roentgen image of lungs (ab ) J G 
Dillon and J B Gurewitscb Tan 127 
Bronchus Candnotna of L. H Clerf Apnl 438 
(Jalmfications in cardiac valve demonstrable roentgeno 
lo^callyfab) Burkhard Kommerell Jan 122 
Caiafication of aox^c valve (ab ) L M Blackford W B 
Bryan and E D Hollar Feb 249 
Cancer of pancreas Problem of (ab ) H il Clute Feb 
252 

Cancer of pancreas Roentgenologic aspect of (ed > May 
828 

Cardiac conditions Roentgen kymographic studies of 
W G Scott S Moore and H A McCordock Feb 106 
Cardiac enlargement Reversible (ab ) J E Walker Jan- 
123 

Cerebral roentgenoscopy as aid in pneumoventnculograpby 
and encephalography (ab ) A. J Bendick and B H 
Falser Apnl 520 

Cholecystocolonic fistula Pre-operativc diagnosis of J T 
Danzer Jan 88 

Cholecystography (ab > E L Jenkinson May 642 
Chondrodysplasia Hereditary defonnmg R G Alley 
May 676 

Chronic arthritis Roentgenological changes in corrclabon 
with climcal observation for long periods of time (ab ) 

S L Momson and J G Kuhns Apnl 51X 
Chrome paralytic duodena! stasis (ab } J Ducuing and 
P Fabre Jan 121 

Clinoid processes Concermng bridges between techmcol 
demottstratiOD of clinoid processes and of clinoid bndges 
(ab) L Haas Feb 259 

Congenital cysUc disease of lungs climeo pathological 
study (ab ) S G Schenck Feb 250 
Congenital dislocation of hip ioint Early treatment of 
(ab ) G HabCTler May 645 

Congenital cysts of lung from roentgenologic viewpoint 
(ob ) B R Kirklin Feb 251 
Congemtol heart radiologic study with 7 reported cases 
J Fnedman Apnl 4M 

Cranium and contents Lesions involving (ab ) C G 
Sutherland Apnl 519 

Cystic disease of lungs (ab ) H Hennell Jan 126 
Dermoid cyst Roentgenologic entenon of (ab ) D B 
Phcmistcr W B Steen and J C Volderauer Apnl 519 
Diaphragm follomng phremco-exeresis Roentgen kymo- 
graphic ciaimaation of (ab ) M A, Sisti and F Soncelli 
ila> 650 

Diverticulitis of sigmoid colon (ab ) R R Graham (ab ) 
April 518 

Double exposure of films Practical value of (ab ) F Tolla 
Apnl 510 

Ectopic pelvic kidney (ab ) G J Thomas and J C Barton 
Jan 126 

Emphysema \ anishing lungs case report of bullous R M 
Burke ifarch 367 

Epipcncardial fat its non recognition common cause of 
error In x ray measurement of heart sue (ab > S McGinn 
and P D White Feb 240 

Lpi^h^scs End results of injuries to O Lipschultz Feb 

*^y diagnosis of mdusUiai injuries W W 
Watlans March 261 

Excretory urography J B Priestley May 559 
Extracofdial fat bodies (ab ) F G Kautz and M Pinner 
Jan 123 


Extravasation of kidney pelvia Cause for and prevcntioQ 
(ab) P Eichlcr Jam 126 

Fatal lododerma following injection of iodized oil for pul 
monary diagnosis (ab ) D W CJoIdstem April 518 
Fistula am Etiology and therapy of so termed (ab ) R, 
Baumann and K Blond March 379 
[Foreign body] Broken needle m pencardial sac of IVj year 
old child (ab ) Hansen and Gruninger May 642 
Fractures and operative defects of skull as revealed by 
roentgenograms (follow up study of lOO patients) 
Duration of (ab ) M A Glaser and E S Blame March 
379 

Fracture-dislocabons in region of atlas and axis with con 
sideraUoa of delayed neurological monifestattons and 
some roentgenographic features G A- Schwarx and R. S 
Wigton May 601 

Fractures of femoral neck Roentgen techmc for internal 
fixaboxi of (ab ) C H- Peterson Jan 124 
Gall bladder Bilobed (vesica fcllca divisa) L M Hilt 
Feb 233 

Gall bladder in peptic ulcer patients Evacuation of E A- 
Boyden and T M Berman March 273 
Gas shadows durmg cholecystoCTaphy by use of pitrcssm 
Simination of confusing (ab J E N CJolhns and J C 
Root March 379 

Gastric disorders Diagnostic aspects of roentgcnologically 
negative (ab ) G B Eustermon March 389 
Gastric ulcer into gastric carcinoma Transformation of 
(ab ) J W Hinton and M Trubek April 515 
Gastnc ulcer problem Review of (ab ) S M Jordan 
March 3^ 

Castro intestinal tract in children J S Bouslog June 683 
Gastroscoptc and x ray relief studies Diagposis of diseases 
of stomach by (ab ) J Schloss A. Ettinger and J H 
Pratt May W4 

Head injuries Roentgenologic findings of post traumatic 
sequelae of enccphalographic study J T Travers 
June 704 

Heart in abdominal typhoid Radiologic study of (ab ) G 
Peliegrim and F Facm Tosatb. Feb 248 
Heart Roentgen kymography in diseases of relabvely 
new and efficient aid in diagnosis (ab ) W G Scott and 
S Moore May 645 

Hernia, Non traumabc diaphragmabc with report of case 
of congemtol right sided hemia C C Thomas May 608 
Hernia of cardiac end of stomach through diaphragm 
M F Dwver March 315 

Hodgkin s disease of bone (ab ) M C Momson Jan 135 
Hodgkin s disease of bone marrow and hver without ap- 
parent involvement of lymph nodes (ab ) H, Herscher 
Jon 124 

Hodgkin s disease of lung (ab ) B H. Falconer and M B 
Leonard Jam 124 

Hodgkin 9 disease of lung Unusual case of S Rubenfeld 
and B Clark May 614 

Human autonomic pharmacology V — Effect of acetyl- 
beta methylchohne (mecholyl) on atonic colon A. Myer 
son P G Schube and M Ritvo May 5o2 
Hysterosalpingography m gynecologic diagnosis Value of 
A. hXathieu Apnl 427 

Idiosyncrasy hypersensibveness and dose intolerance I 
S TrosUer Jan. 68 

Ileibs and cohbs, Combined form of (ab ) B B Crohn 
and B D Rosenak Jan 121 

Intervertebral foramina Diseases affectiUff A. Opocn 
hamcr May 582 

Kidney and ureter m causabon of surgical condibons R5le 
of anomalies of (ab ) R Guberrci Jan 122 
Kidney pelvis normal and pathological physiology (ab ) 

J L Jona Jan 126 

Kidney stones Laminated D R Hanley Apnl 493 
Kidney Traumabsm of (ab ) W C Sbrimg Jan 120 
Kj moOTphy of cardiovascular system Four years of 
(ab 5 Delherm and Fischgold Jan 123 
Lower lobe of lung Study of explanabon of roentgeno- 
logic shadows (ab ) J Levibn and H Brunn Jan. 127 
Lumbosacral area New position for exatmnabon of G 
Clement Apnl 495 

Lunate Treatment of luxabon of (ab ) P Steiner June 760 
Lung diagnosis Tomography and value in (ab ) K Gremes 
der May 647 

Lyamhoblastoma of stomach report of case, ivith especial 
reference to gostroscopic appearance (ab ) J F Ren 
shaw Feb 25o 




Marcffi 382 11 — Roentgen therapy of Hodgkins dis 

ew (ab ) H- W Jacox C B Peirce and R, C Hildreth 
March 383 

M^e urethra Roentgenological visualizabon of (ab ) O 
Gnmra March 381 

^^a^gl^al shadows along lateral curvature of middle and 
pleurisy) Substrate of (ab ) A 
Kubat and W Neugebauer Jan 127 
M^asbnal ab^CM compheabng retropharyngeal abscess 
report C. C Jones S Brown and A- Fine June 


>ic^iauc in bone Roentgen ra> evidence of, 

H baure and G D Maner Feb 172 
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'H“« roentgen appearance in 

health and dnseaae (ah ) A. O Hampton and D S Eine 
AiarcQ 385 

Mobihty of antrum p>lorua duodenum and gall bladder 
m health and diaease influence of mobility in func 
Uomng of these organs in biliary tract N B Neivcomer 
and E H Newcomer^ hlarch 359 
Morpholo|pc relationships between heart and stomach in 
proportion to constitution of 60 soldiers as shown by 
radiologic studies (ab ) L Semmola Feb 2o9 
hlucosal relief type of gastro-intestinal piTnmi pa^nn, 
Apparatus for so-called J C Bell May 593 
Multiple diverticula of first part of duodenum F T Lust 
May 620 

Naso-frontal suture and nasion m living Determination of 
M F Ashley hlontagu April 473 
Neuroblastoma from standpoint of roentgenoloinst fab ) 
E L R^ins Feb 258 

Non-calafirf thrombi of heart Roentgen diagnosis of 
(ab ) E FOssl Jan 123 

Obstetrics Roentgenologic aid in (ab ) E Anderes hlorch 
382 

Obstructive lesions of veins Direct venograDhy m (ab 1 
N W Barker and J D Camp Jam 123 
Osteogenesis impcrfccU (Vrolik type) and osteopsathyrosis 
idlopathica (Lobstein type) ab E Glanxmano Mav 
639 

Osteopetrosis R M Smith and A T Smith May o44 
Oxyc^haly report of case D B Davis and J C King 
Apnl 490 

Pericardial calcification (ab ) K Herman May 644 
Pituitary and associated hormone factors in cromal growth 
and dififerentiation in white rat roentgenological study 
H Mortimer Jon 5 

Pleural empyema Diagnosis and treatment of (ab) R 
Goldhahn Feb 260 

Pneumoperitoneum Why? I F Stem Apnl 391 
Pneumothorax Paradoxical opacities within (ab ) 

F Fleischner Jon. 128 

Pregnancy Relauhoa of symphysis pubis in (ab ) H 
Thoms Feb 247 

Pressure m common bile duct of man relation to pain 
following cholecystectomy (ab ) J M McGowan W L 
Butsch and W Walters March 380 
Primary bronchial coranoma and pulmonary metastasis 
compared dimcally and roentgenologic^Iy J T Farrell 
Jr Apnl 445 

Pnmary malignancy of small intestine B W Rowe and 
J M Neely March 325 

Pulmonary abscess Treatment of with alcohol injection 
(ab ) B Magnos-Alileben S Durusoy and S Atokam 
May 639 

Pulmonary Infarction in patients with heart failure. Atypical 
roentgen appearance of (ab ) H. Levy Feb 249 
Pulmontuy pneumatocele (localized dveolar or lobular 
ectasia) certain considerations in cystic ^sease of lung 
C. B Peirce and P R, Dirlcse June, 651 
Pulmonary tuberculosis Circular lesion of C C BirLelo 
and J A. Kasper Feb 157 

Pulmonary tuberculosis of lower lobe (ab ) D Reisner 
Jon, 129 

Pyelography of surgically exposed kidney (ab ) H L, 
Kretschmer and F H- Squires Feb 249 
Pylorotomy in infants Roentgen examination as aid for 
indication for (ab ) G Pascblau May 643 
Radiologic studies of some anomahes and congenital mal 
formations of skeleton and joints (ab ) M Cipnani 
June 759 

Regional ileitis Summary of with report of case of colomc 
involvement and suggestion of new term (ab ) A. J 
Rosenblate A. A, Goldsmith and A, Al. Strauss Jon 
120 

Right sided aortic arch (situs inversus arcus aorUe) ab 
D E Bedford and J Parkinson Feb 247 
Roentgenography in obstetrics J B Jacobs Apnl 406 
Ruptured duodenal ulcer Permanence of cure following 
(ab ) D Guthne and R F Sharer March 386 
Serial roentgen examinations of chest m university students 
results of single film studies in students with positive 
Mantoux reaction E A, Pohlc L W Paul and S R- 
Beatty Jan, 40 

Shoulder joint. Effect of position on productions of cyst like 
shadows about W W Fray June 673 
Shoulder joint, Radiographic appearances about with 
especial reference to cyst like shadows J J Morton and 
V/ W Fray June 668 

Silicosis Diagnosis of with speaal ^race to roentg^^ 
logical manifestations (ab ) L U Gardner Jan 1»8 
Feb 255 . /-*f i 

Skeletal roentgen ray 

nificance of (ab ) T Wingate T^d J^ 120 
Slit scanography R H ^W^ee Apnl 4w 
Small mtatine (ab ) E P PendertTaaa. Mai^ 

Soft tiasuc roentgenography ^ton^l te^^ >^d 
DatholoEical considerations (ab ) J H- t-ariy jan i-v 
SmW R^tgen analyai, of d^puon of «>me new 

technical instruments H. Jordan, June 714 
Sternoclavicular articulntion Enlargement of one 

congenital syphilis h. G GUckman and A. A. Minsky 

Stomadf* Non-caremomatous tumors of R. A. Carter and 
D R Laing March 301 
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Tracheobronchial tree Pnmarj maUgnant disease of 
report of 140 cases (ab ) P P Vinson Feb 250 
Transutenne msuflSation with carbon dioxide and rocntceno- 
grams taken after injection of iodized oil Companson of 
n« of L M Randall Apnl 399 
TuberculMis of clai'icle review of literature and report of 
emse (ab ) J Sirkm and B A, Baumgartner Feb 2o7 
Tularemic pneumonia (ab ) L H Sloan A S Freedbcrc 
and J C EhrUch Feb 258 ^ 

Tumor like ulcerative stenosiog inflammation of distal 
ileum (terminal ileitis) Casuistic contnbution regordimr 
(ab ) M Fnedl Meyer May 042 e k 

Twins Case of conjoined S V Kibby and O B Pratt 
Jan 86 

Upper digestive tract R6Ie of vegetative nervous system 
m production of motor phenomena observed in A. C. 
Sieiert, March 283 

Upper unnary tract Roentgen diagnosis of lesions of 
observations on 432 patients hav'icg retrograde p>eIo- 
groms C L Gillies and H D Kerr May 56o 
Utcropelvic (renal) obstnictioa in voung (ab ) E R Hal! 
Jan 122 

Utero-salpingogram as means of differential diagnoas in 
gynecological pathology (ab ) G L>ford Feb , 247 
Visualization of minute gallstones layer formation of bile 
(ab ) A. Bttinger March 380 

Double exposure of films Practical value of (ab ) F Taha 
Apnl sio 

Roentgenographic unsharpness of shadow of moving object 
S Re Warren Jr Apnl 460 
measorements 

Measurements on soft roentgen rays (Chaoul technic) ab 
W V Mavmeord M8> 641 
acreeni, inteoslfying 

Rocntgenographic sharpness of shadow of moving object 
S R Warren Jr Apnl 450 
tickneji 

Cholesterol content of blood and serum in women with 
carcinoma or sarcoma Influence of roentgen rays on 
(ab ) P H Schumacher and Ruseb Apnl 512 
Liver extract as remedy for roentgen sickness (ab ) B R 
Young Feb 255 

Nembu^ m treatment of radiation sickness (ob ) C E 
Richards and M V Peters Jan 128 
Pentobarbital sodium for roentgen nausea and vomiting 
Use of W C Popp and M W Binger Feb 211 
sterilization 

Caremoma of breast Stenllxatioa in (ob ) E G Smith 
Apnl 515 
therapy 

Actinomycosis^ Roentgen therapy of (ab ) J Martin 
Oespo Apnl 609 

Angina pectons Roentgen therapy of (ab ) R Gilbert 
Feb. 248 

Ba-tenal flora of tonsils induced by roentgen therapy of 
cases afflicted with chronic toosilfitis Changes in (ab ) 

E D Dubowyn and N M Gordijan March 389 
BactenadaJ effect of roentgen rays in local infections and 
in inflammatory processes Analysis of so-called (ab ) 

A. O Nathanson Jan 125 

Basophilic hyperpitmtansm (ab ) J F Bromley May 649 
Biologic bass of newest methods of rociitijcn therapy (ab ) 

S R- Frankel and I AI Isetimann Apnl 500 
Bone tumors Roentgen therapeutic results in (ab ) G 
Schulte Feb 258 , 

Cancer of bladder by divided doses of roentgen rays at long 
distsmees Treatment of (ab ) R S Ferguson Apnl 511 
Cancer, Radiological treatment of 1929—1935 IV ~ 
Carcinoma of lips (ab ) G E Richards Apnl 516 
Carcinoma of breast treated at Roentgen Institute in Z^cb 
dunng 1929-1932 Fate of patients with (ab ) E Gonr 
Apnl 514, , , , 

Carcinoma of bronchus. Results of radiation therapy oi 
(ab ) H- Engels Apnl 517 

Caremoma of cervix External irradiation with roentgen 
rays of 200 and 300 kv as initial treatment m (ab ) 

M R Mathey Comat Feb 200 . . » 

Caronoma of cervix improved by post-opcTOtlvet^rradiaUon/ 
Arc operative results m (ab ) H R Schinz Feb -GO 
Caranozna Roentgen therapy of and penodicity of cpitnc 
lial changes (ab ) H Coutard April 517 

Covix Remarta regarding results in treatment of caronoma 

of at Womens Clinic Umvcrwty of Breslau (ab J 
H. R Sciunz June 760 

Charts recommended by Standardization Committee ex 
plained and illustrated May 627 . 

Cholesterol content of blood and serum 
caranoma or sarcoma Influence of 
(ab ) P H Schumacher and Rusch Apnl M- 
Chromc catarrhal deafness Treatment of selected cases OJ 
by X rays F )V O Bncn Jan 1 
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Cooctntraticm of roentgen rays in depth Method for (ab ) 
V MaragUano Apnl 520 

Deep therapy tabic with tube stand combined and revolving 
in arc ab^t table intensity distribution withm paraffin 
pelvis for vanous portals of entry N FJax Apnl 477 
Diabetes melUtus Roentgen irradiation through temples for 
(ab) C Montefusco Apnl 519 
Endarteritis obliterans Roentgen therapy of (ab ) P Cotte 
not May 641 

Eryapelas caronomatosum resembling mdiodermatitia 
(ab) G E Pfahler March 3SS 
Eye radiation of blind glaucomatous (ab ) W Kreibig 
May 641 

Fractionated doses of x radiation Vonations in technic 
and biologic effects of (ab ) H E Martin Apnl 519 
Freund Kaminer cancer reaction Influence of electromag 
netic waves on (ab ) G Fuchs Apnl 517 
General body exposure to roentgen rays Problem of (ab ) 
C kruchen hforch 381 


General body exposure with roentgen rays (ab ) J Bclot 
hlarch 381 

Giant-cell bone tumor further obscriations on treatment 
(ab ) C B Perce and I Lampe June 759 

Grading of tumors Some discrepancies and pitfalls that 
occur in clinical work os result of (ab ) F W fCoaxcl 
mann hlarch 300 

Hay fever Roentgen therapy of (ah ) Laquem^e Feb 
247 


Hodgkin s disease and deep x ray therapy (ab ) W L 
Watt May 640 

Hypertension and diabetes treatment by radiotherapy 
(ab ) J H Hutton Apnl 519 

Idiosyncrasy hypersensitiv eness and dose intolerance 1 
S Trostlcr Jan 88 

Increase of nidioresistance following repeated exposure to 
small doses of roentgen rays R Ferroux C Regaud and 
N Samssonow Apnl 509 

Indirect dosimetn Practical experiences with rchabibty of 
(ab ) H Holthuscn Apnl 520 

Infections Roentgen therapy of certain (ab ) F M Hodges 
Jan 125 

Infections Roentgen therapy of some (ab ) F M Hodges 
Md R A Berger March 384 

Inaammatory disease Roentgen therapy of (ab ) G Char 
niandanan Feb 240 

Intra oral cancer Peroral x radiation in treatment of 
H. E Alartin May 527 

keloid and its cure by radiation therapy (ab ) A Hintxe 
Feb 255 


Lung changes subsequent to irradiation in cancer of breast 
(ab ) E Downs Apnl 614 
Lung X ray therapy in caranoma of (ab ) J S Fulton 
hlay 647 

Lymphoblastoma Roentgenologic considerations 11 — 
Roentgen therapy of Hodginas disease (ab ) H W 
Jacox C B Peirce and R C Hildreth March 383 
Lymphoblastoma Unusual complications of and their 
radiation treatment (ab ) A U Desjardins H. C Habein 
nnd C. W Watkins, hlarch 383 
Lymphogranulomatosis Our expeneoce in treatment of 
(ab) W Baenach Feb 261 

Malignancy m larynx and pharynx Radical x ray treatment 
of(ab) J H D Webster May 640 
Malignant bone tumors cured by radiation therapy (ab ) 
A U Desjardins Feb 268 

Malignant lesions of lip Radiation therapy of I I Kaplan 
May 533 

Malignant lymphomas Roentgen treatment of so-called 
(ab ) F W O Bnen May 646 
ifahgnant papilloma and carcinoma of bladder Roentgen 
therapy of (ab ) C Gil y Gil April 617 
Malignant tumors Influence of sugar and msuitn injection 
upon effect of x rays on (ab ) K Inouye June 769 
Mediastinal diseases in children Radiation therapy of (ab ) 
R Sarasin Feb 251 

Mouse Sarcoma 180 irradiated »« nro Effect of roentgen 
rays on growth of k Suciura Feb 162 
Ovary^ Carcinoma of results secured by radiation therapy 
L G Jacobs and W Stenstrom June 725 
Parotitis Roentgen therapy of post-operative (ab ) H. 

Knhpper and R Hummel Feb 252 
Pentobarbital sodium for roentgen nausea and vomiting 
Use of W C Popp and M W Bioger Feb 211 
Peptic ulcer of stomach and intestines treated according to 
our method Further observations on roentgen therapy 
in (ab ) 51 Ncmcaoxr and A jugenburg Feb 252 
Penorthntis of knee joint Roentgen therapy of cxtensi\e 
(ab ) G Hue and P Ame Feb 250 
Permeability of membranes of human skin and its relation 
to effect of roentgen rays on Ii\nng tissue Studies of 
(ah ) L Neu and V Ncu Feb 2o5 
Physics and radiology (ab ) J A Crowther Fefa 25S 
Pituitary basophilism (Cushing s syndrome) report of 
venfi^ cai,e isnth discussion of ditfcrential diagnosis and 
treatment (ab ) R H Frcybcrg P S Barker L H 
Newburgh and F A Collcr May (J48 
Primary carcinoma of breast Roentgen therapy of and 
doses used expressed in international roentcens fah \ 
J H D Webster Apnl 514 g v i 


IVimary carcinoma of thymus gland case report (ab ) 
11 A btcsioger Feb 25C 


Primary malignant tumors of bone Radiotherapy for (ab ) 
E Dc Bcmordi Feb 258 

Prostatitis Roentgen therapy of (ab ) J Palugyay March 
387 

Protracted fractional roentgen therapy Further cxpcnencca 
with desensitixation of mucous membrane during (ab ) 
R Glauner May 647 

Pnintus vulvic Roentgen therapy of (ab ) W Wobker 
May 649 

Puerperal mastitis Value of roentgen therapy in treatment 
of(ab) C Margraf Feb 251 
Radiation m treatment of ccrcbrallar medulloblastomas 
Place of report of 20 cases (ab ) E C Cutler M C 
Sosman and W W Vaughan Jan j 130 
Radiation therapy of cancer Pnnaples governing (ab ) 
G T Pack Apnl 616 

Radiation therapy with ultra high potentials Problems of 
(ab ) T Leucutia May 641 

Radiology in neurosurgery Discussion on value of (ab ) 
E W Twimng H Caims M H Jupe G Jefferson 
D W C Northfield J P Martin Jan 120 
Radiosensitivity of cells of mammary gland (ab ) CX W 
Turner and E T Gomez April 509 
Radiosensitivity of corpus luteutn and of uterine membrane 
by means of artihaaJly produced deoduoma in rabbit 
Studies of (ab ) A Lacassagne Apnl 510 
Rectal carcinoma Treatment of by surreal frettng and 
exposure to close roentgen therapy (ab ) H Chaoul 
April 517 

Roentgen rays of moderate wave length in treatment of 
certain diseases Use of (ab ) R Reynolds Apnl 519 
Skin cancer Bxpenments regarding treatment of with very 
soft roentgen rays (ab ) E Ebbehoj Apnl 516 
Spleen in rats following exposure to gr^ea doses of roentgen 
rays Histological studies of (ab ) B A Pohie and C H 
Bunting Apnl 509 

Subacromial buratis by roentgen irradiation Treatment of 
(ab ) I Lattman hfay 640 

Supcr>oltage x ray therapy Method for decreasing lomza 
tion m slan applicable to O Failla G Twombly and 
L Manncih June 693 

Teeth Changes in following protracted fractional roentgen 
therapy (ab) M Lfldin and O Mfliler. Feb 256 
Thymic hypertrophy Radiotherapy of (ab ) E Benassi 
Feb 256 

Th>roid in children Cancer of H F Hare Feb 131 
Tumors of reticulo>endothehaI system Tteatment of (ab ) 

I I E^plan June 756 

Ultra short wove therapy Special problems in (ab ) J 
Patzold Apnl 510 

Utenne fibroid and hemorrhagic metropatbies Cune 
therapy of (ab ) I Jovin. March 381 
Utenne fibroid Indications for radiabon therapy and opera 
tjon in (ab ) C B^clire Feb 247 
Uterus Blood changes in patients with carcinoma of before 
and after radiation therapy and their prognostic signifi 
cance (ab ) H Goecke June 700 
X rays as aid m treatment of gas gangrene Present status 
of (ab ) J F Kelly and D A Dowell March 380 
Xanthomatosis (SchQller Chnstian s disease) ab R A 
Strong Feb 260 
Coutard method 

Tolerance for roentgen rays and application in prevention 
of injunes Expcnence as to (ab ) H Holthuscn Feb 
254 

See also Cootard method 


i , wuii uuue 

Air injection of fosdal spaces new method of soft tissue 
roentgenography preliminary report (ah ) C 5f Gratr 
March 389 

See Fallopian tubes, Inffammation 

SARCOlnA 

N<m-carcinomatous tumor* of stomach R A Carter and 
D R Laing March 301 (305) 

Stomach Sarcoma of report of 2 cases W S Middleton 
and L W Paul Apnl 486 
experimental 

Roentgen rays Effect of on growth of Mouse Sarcoma 180 
irradiated j» vtto K, Sugiura Feb 162 
lymphosarcoma 

M^oiUnal discuM in children Radiation therany on 
(ab ) R Sarasin Feb 251 

DISEASE Xanthonutori. 

Sho^dM joint Effect of DoaUon on productions of cyst 
Utc shadows about W W Fray June 673 ^ 

Should^ joint RadiO£raphic appearances about with 

^ J Mortou'2n‘5 

SmCOSlS 5«Paeumo^oris 

SUTDSSS, nasal 

«phenoid5 Radiopaphic device for antero- 
mensuration on S Fineman Fefa 238 

*^F^ radiauon therapy (ab ) A. HinUe 

PCTnxabibty of roembraoes of huouin skin and its refation 

Danger of '(ab) R du Mesml de Roche 
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Middle lobe of nght lung iti roentgen appearance m 
h^th and diseaK (ab ) AO Hampton and D S King 
March 385 

Mobibty of antrum pylorus duodenum and gall bladder 
in health and disease influence of mobility in func 
tiomng of these organa m bibary tract N B Newcomer 
and E H NevrcomcTj ilarch 339 
Morpholopc relationahips between heart and stomach in 
proportion to constitution of 50 soldiers os shown by 
radiologic studies (ab ) L Semmola Feb 259 
Mucosal relief type of gastro-mtestinal examination 
Apparatus for so-called J C Bell May 593 
Multiple diverticula of first part of duodenum F T Lust 
May 620 

Naso-fronUl suture and nasion m living Determination of 
M F Ashley ^fontagu Apnl 473 
Neuroblastoma from standpoint of roentgenoIoKist (ab I 
E L R^ins Feb 258 

Non-calcified thrombi of heart, Roentgen diagnosis of 
(ab ) E Fflssl Jan 123 

Ol^tncfl Roentgenologic aid in (ah ) E Andercs March 

Obstructive lesions of veins Direct venography in (ab ) 
N W Barker and J D Camp Jan 123 
Osteogenesis imperfecta (Vrolik type) and osteopsathyrosii 
idiopathica (Lobstein type) ab E Glanzmann Mav 
639 ^ 

Osteopetrosis R M Smith and A_ T Smith May 544 
0:^cejihal^^ report of case D B Davis and J C. King 

Pericardial calafication (ab ) K, Herman May 644 
Pituitary and associated hormone factors in cranial growth 
and differentiation in white rat roentgenological study 
H Mortimer Jan 5 

Pleural empyema Diagnosis and treatment of (ab ) R 
Goldhahn Feb 250 

Pneumopentoneum Why? I F Stem April 391 
Pneumothorax Paradoxical opaaties within (ab ) 
F Fleischner Jan. 128 

Pregnancy Relaxation of symphysis pubis in (ab ) H 
Thoms Feb 247 

Pressure in common bile duct of man reladon to pain 
following cholecystectomy (ab ) J M McGowan W L 
Butsch and W Walters March 380 
Primary bronchial caresnoma and pulmonary metastasis 
compared cbmcolly and roentgenologicallv J T Farrell 
Tr Apnl 445 

Primary malignancy of small intestine B W Rowe and 
J M Neely March 325 

Pulmonary abscess Treatment of with alcohol injection 
(ab ) B Magnus Alsleben S Durusoy and S Atokam 
May 639 

Pulmonary infarction in patients with heart failure Atypical 
roentgen appearance of (ab ) H. Lev'y Feb 249 
Pulmonary pneumatocele (localized alveolar or lobular 
ectasia) certain considerations in cystic disease of lung 
C. B Porcc and P R. Dirkse June 651 
Pulmonary tuberculosis Circular lesion of Q C Birkelo 
and J A. Siasper Feb 157 

Pulmonary tuberculosis of lower lobe (ab ) D Reisner 
Jan 129 

Pyelography of surgically exposed kidney (ab ) H L. 

Rretschmer and F H Squires Feb 249 
Pylorotomy in infants Roentgen examination os aid for 
indication for (ab ) G PascUau May 643 
Radiologic stupes of some anomalies and congemtal mal 
formations of skeleton and joints (ab ) M Cipnani 
June 759 

Regional ileiUs Summary of with report of case of colomc 
involvement and suggestion of new term (ab ) A- J 
Rosenblate A. A. Goldsmith and A. A Strauss Jan 
120 

Right sided aortic arch (situs inversus arcus aorte) ab 
D E Bedford and J Parkinson Feb 247 
Roentgenography m obstetrics J B Jacobs Apnl 406 
Ruptiued du^enal ulcer Permanence of cure following 
(ab ) D Guthne and R F Sharer March 386 
Serial roentgen examinations of chest in umvcrsity students 
results of single film studies in students with positive 
Mantoux reaction E A- Pohle L W Paul and S R, 
Beatty Jan 40 . , , , 

Shoulder joint Effect of position on productions of cyst like 
shadows about W W Fray June, 673 
Shoulder joint Radiographic appearances about with 
especial r^erence to cyst like shadows J J Morton and 
W W Fray June, 668 

Sihcons Diagnosis of with special reference to roentgeno- 
logical monifesUUons (ab ) L U Gardner Jan 128 
Feb 255 , , . , 

Skeletal roentgen ray assessment in children Llimcal ng 
mficance of (ab ) T Wingate Todd Ja^ 120 
Sht scanography R H. ifillwee Apnl 4 m 
S mall intesune (ab ) E P Pendergrass March 384 
Soft Ussue roentgenography aimtoimcal tcchmcol ^ 
oathological considerations (ab ) J R Cart> Jon 129 
Spine, Roentgen analysis of with descnption of some new 
techmcal instruments H. Jordan June 714 
Sternoclavicular articulation Enlargement of one nffn o* 
congemtal syphilis L G GUckman and A. A- Minsky 

Stomaclf^ Non-caranomatous tumors of R. Carter and 
D R- Laing March 301 


“f raKtcd (ab ) G 
of 2 ca«a W S ^bddlc.oa 

A F.na 1 “°”“ “ody S 

Surgical HcatmMt of organic obbterabon of lower eitrcml 
tieaCab) C ifayer Apnl 510 toucan 

Theraocutic artifiaal pneumotborai m true pneumonia 
(ab) L P Daniels Sfa> 649 
Tracheobronchial tr« Pnmory mobgnant diieoic of 
report of 140 cases (ab ) P P Vinson Feb ‘>o0 
Transutenne losufflatiou with carbon dioxide and roentgeno- 
grams after injection of loducd oil Companson of 

use of L. M Randal] Apnl 399 
Tuberc^osis of clavicle revnew of literature and report of 
c^ (ab ) J Sirkvn and E A Baumgartner Feb 2o7 
Tularemic pneumoma (ab ) L H Sloan A. S Frcedbert: 
and J C Ehrlich Feb 258 

Tumor like ulcerative stenosmg inflammation of distal 
ileum (terminal ileitis) Casuistic contribution regardinc 
(ab ) M FnedI Meyer Maj 642 
Twins Case of conjoined S V Kibbv and O B Pratt 
Jan 86 

Upper digestive tract Rdle of vegetative nervous sjstcm 
in production of motor phenomena observed in A, C 
Siefert March 283 

Upper unnary tract Roentgen diagnosis of Icnons of 
observations on 432 patients having retrograde p>elo- 
grams C L Gillies and H D Kerr May 665 
Uteropclvnc (renal) obstruction in voung (ab ) E R Hall 
Jan. 122 

Utcro-salpingogram as means of differential diagnosis in 
gynecological patholog> (ab ) G Lyford Feb 247 
Visualization of nucute gallstones lajcr formation of bile 
(ab ) A. Ettinger March 380 
fllmi 

Double exposure of films Practical value of (ab ) F Talia 
Apnl 510 

Roentgenograpbic unsharpness of shadow of moving object 
S R Warren Jr Apnl 4o0 
measoremenU 

Measurements on soft roentgen rays (ChaouJ technic) ab 
W V Ktayncord May 641 
•cxeena IntenjnJylng 

Roentgenograpbic sharpness of shadow of moving object 
S ^ Warren Jr kpnl 4o0 
ftlcimeM 

Cholesterol content of blood and serum m women with 
caranoma or sarcoma Influence of roentgen rays on 
(ab ) P H Schumacher and Rusch Apnl 512. 

Liver extract as remedv for roentgen siclmess (ab ) B R 
Young Feb 255 

Nembutal in treatment of radiation sickness (ab ) G B 
Richards and hi V Peters Jan 128 
pentobarbital sodium for roentgen nausea and vomiting 
Useof W C Popp and M W Bicger Feb 211 
sterilization 

Carcinoma of breast Stenlization in (ah ) E G Smith 
Apnl 515 
therapy 

Actinomycosis Roentgen therapy of (ab ) J Martin 
Oespo Apnl 509 

Angina pectons Roentgen therapy of (ab ) R Gilbert 
Feb , 248 

Ba“terial flora of tonsils induced b> roentgen therapy ™ 
cases al^cted with chronic tonsillitis Changes in (ab ) 

E D Dubowyi and N M Gordijan March 389 
Bactcnadal effect of roentgen rays in local infecbons ^ 
in inflammatory processes Analysis of so-called (ab.) 

A. O Nathanson Jan 125 

Basophilic hypcrpituftansm (ab ) J F Bromley May WJ 
Biologic basis of newest methods of roentgen therapy (nb ) 

S R FrankeJ and I M Neumann Apnl 509 
Bone tumors Roentgen therapeutic results in (ab ) G 
Schulte Feb 2o8 

Cancer of bladder by divided doses of roentgen rays at long 
distances Treatment of (ab ) R. S Ferguson Apnl oil 
Cancer Radiological treatment of 1929—1935 IV 
Carcinoma of lips (ab ) G E Richards Apnl 51(1 
Caranoma of breast treated at Roentgen Institute m Z^ch 
dunng 1020-1932 Fate of patients with (ab ) E Ganz 

Ci^noiM^of bronchus ResuIU of radiation therapy of 
(ab ) H Engels Apnl 517 

L^ajxsnoma of cervix External irradiation with roentgen 
rays of 200 and 300 kv as imUal treatment in (ab J 
M R. Mathey Comat Feb 260 . 

Carcinoma of cervix improved by post-operaUvcirr^aUo f 

Are operative raiilu in (ab ) HR SchJni Feb 260 
Caranoma Roentgen therapy of and penodicity of epitne 
Ual changes (ab) H Coutard Apnl 517 

Cervix Remarks regarding results in treatment of cara 

of at Women s Clime University of Breslau (ab ) 

H R- Schini June 760 ex 

Charts recommended bv Standardization Comnutt 

plained and illustrated Ma> 627 with 

Cholesterol content of blood and serum 

caranoma or sarcoma Influence of *^°^**^® ^ 

(ab) P H Schumacher and Rusch A^l ol- , 

Chrome catarrhal deafness Treatment ^ selected 
bj X ra>s F W O Bnen Jan 1 
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Conccnlratioa of rocnigcn n>s in depth Method for (ab ) 

V Moragliano \pnl oiO 

Deep lhenip> table with tube staml combmed and rc\oUiiiK 
in arc about table iaien5it> dutribution within paraflin 
pcUia for %»nou» i>ottaU of entry N Max Apnl 477 
Diabetes mcUilui RocntKcn irradiation through Icraplci for 
(ub ) C Ntonlcfusco April M'J 
Cndartcriti* obliterans Roentgen thcrapv of (ab ) P Cotlc 
not Ma> d4l 

hr>Mpela 4 carcinomatoium. resembhug radioderniatilis 
(ab ) G b Wahlcr March 3S8 
E>e \ radiation of blind glaucomatous (ah) W Krcibig 
Ma> 041 

Fractionated doves of x radiation \ariations in technic 
and biologic clTccts of (ab ) H h Martin April ilH 
Freund kaminer cancer reaction Inllucncc of clectromag 
netic wa\ cs on (ab ) C huchs Vpril al7 
General bod> exposure to roentgen rajs Problem of (ab ) 

C. Rruchen March 3S1 

General bod> exposure with roentgen rajs (ab ) J Helot 
March 331 

Giant-cell bone tumor further ohscr\ aliens on treatment 
(ab ) C U Peirce and I l^mpe June 7aU 
Grading of tumors Some tliscrc lancies and pitfalls that 
occur in clinical work oa rcvull of (ab) F W Konxcl 
mann March 3'>0 

Ha> fever Roentgen thcrapj of (ab ) I u<iucfncfc Feb 
247 

Hodgkin s disease and deep x raj iherapj (ub ) W I 
Watt Ma\ b4d 

Hjpertcnsion and diabetes treatment bj radiotherapy 
(ab) 3 H UuUoTi Apnl olO 
Idiosjncrasj hjpersen ilivcncvs and dove intolerance I 
b Trostlcr Jan b3 

Increase of rttdiorcbislanec following repeated expovure to 
small doses of roentgen rajs K 1 erroux C Regaud and 
N Sam>soriow \pnl olW 

Indirect doMmetrj Practical experiences with rcliabilitj of 
(ab ) H Hollhuvcn \pnl iJO 
Infections Roentgen thcrapj of certam (ub ) F Nf Hodges 
Jan IJo 

Inicctions Roentgen therapy of some (ab ) F M Hodges 
and R A Ucrgcr VfarcU 384 
Inilammatorj dixa>e Roentgen thcrapj of (ab ) G Char 
mandanan Feb J40 

Inira oral cancer Peroral x radiation in trcatcneni of 
H U Martin Mu> aJ7 

keloid and its cure bj radiation tberapj (ab ) \ Hintzc 

Feb 2oj 

Lung changes subsequent to irradiation in cancer of breast 
(ab ) h F Downs lipnl 314 
Lung \ raj thcrapj in carcinoma of (ab ) J b Fulton 
May 047 

Lymphoblastoma Roentgenologic consaderations 11 — 
Roentgen tberapj of Hodgkin s disease (ab ) H W 
Jacox C U Peirce and R C. Hildreth March 383 
Lymphoblastoma Unusual coraplicatious of and tbcir 
radiation treatment (ab ) A. U Desjardins H C Huban 
and C W Watlans March 383 
Lymphogranulomatosis Our experience in treatment of 
(ab ) W'' ilaen3''b Feb 2ol 

Maltgnancj in larj nx and pharj'ox Radical x ray treatment 
of (ab ) J H D Webster Maj 040 
Malignant bone tumors cured by radiation thcrapj (ab ) 
A_ U Desjardins Feb 253 

Malignant lesions of lip Radiation thcrapj of I 1 Kuplon 
Maj 533 

Malignant lymphomas Roentgen treatment of so-called 
(ab ) F W O Bnen May 040 
Malignant papilloma and carciooma of bladder Roentgen 
tberapj of (ab ) C Gil j Gil April 517 
Malignant tumors Intluence of sugar and insulin injection 
upon effect of x ra^s on (ab ) k. Inouye June 750 
Mc^asUnal diseases in children Radiation therapy of (ub ) 
R Sorasin Feb 251 

Mouse Sarcoma ISO irradiated ik nro Effect of roentgen 
rays on growth of k Su^ura Feb 102 
Ovary Carcinoma of results secured by radiation therapy 
L G Jacobs and W Stenstrom June 725 
Parotitis Roentgen therapy of post operative (ab ) H, 
Kndpper and R Hummel Feb 252 
Pentobarbital sodium for roentgen nausea and vomiting 
Use of W C Popp and M W Dinger Feb 211 
Peptic ulcer of stomach and intestines treated according to 
our mcthcxl Further observations on roentgen therapy 
in (ab ) M Nemenow and A- Jugenburg Feb 252 
Penorthntis of knee joint Roentgen therapy of extensive 
(ab ) G Hue and P Aime Feb 2o0 
Permeability of membranes of human skin and its relation 
to effect of roentgen rays on living tissue Studies of 
(ab ) L Ncu and V Neu Feb 255 


Physics and radiology (ab ) J A. Crowther Feb 258 
Pitmtary basophilism (Cushing s syndrome) report 
verified case with discussion of didcrcntial diagnosis oj 
treatment (ob ) R H Freyberg P S Barker L 
Newburgh and F A. Collcr May 048 
Primary cai^noma of breast Roentgen therapy of aj 
doses us^ «pres^ in intemaUonal roentgens (ab 
J H D Webster April 614 


Primary malignant tumors of bone Radiotherapy for (ab ) 

1 De Hcrnurdi I cb 2’i8 

Prostatitis Roeutgen thcrapj of (ub ) J Palugjuj March 
337 

Protracted fractional roentgen therapy Further experiences 
with dcscusilixalion of mucous membrane during (ab ) 
R Glauncr Muj 047 

I^runtus vulv c Roentgen iherupj of (ab ) W Wobker 
Ma> 040 

Puerperal mastitis \alue of roentgen thcrapj in treatment 
of (ab ) C Margraf Feb 2il 
Railiution in treatment of ccrcbraltur medulloblastomas 
Place of rciKirl of 20 eases (ab ) I C Culler M C 
Sosuian and W W Vaughan Jan 130 
Radiation thcrapj of cancer Principles governing (ab ) 
C T Pack April ala 

Radiation tberapj with ultra high potcntiuN Problems of 
(ub ) r I cucutia Maj Oil 

Radiulogj lU neurosurgery Discussion on value of (nb ) 
F Twining H (^irns M II Jnpc G JelTcrson 

n W C Vorthficld J P MarUn Jan 120 
Radiovcnvitiv'itv of cells of mammarj ginnd (ab ) C W 
Turner and h T Gomel Ajiril aOO 
Radiovensitiv ity of corpus liitcum and of uterine membrane 
bj means of artihcially pruiluced dcciduoma in rabbit 
Mudics of (ab ) \ I^cavsagnc April 510 
Rectal carcinoma Treatment of bj surgical freeing and 
exposure tu clu c roentgen tlicnpj (al) ) II Chaoul 
Vpnl >17 

Roentgen rujs of moderate wave length in treatment of 
certain dive ivcs Use of (ub ) R Reynolds April 519 
Skm cancer Experiments regarding treatment of with, verj 
soft roentgen rajs (ab ) L Lbbcboj April alO 
Spleen in ruts following exposure to graded doses of roentgen 
rajt Histological studies of (ub ) F A. Pohle and C H 
Bunting Apnl aOt) 

Subacromial bursitis by roentgeu irradiation Treatment of 
(ab ) I Lattman Vlaj 040 

Siipervoltage x raj thcrapj Method for decreasing lomza 
tion in skin applicable to G Fuilla G Tworoblj and 
L Mannclli June 093 

Teeth Changes in following protracted fractional roentgen 
thcrapj (ub ) M I lidin and O Milller Feb 250 
Thjmic bjpcrtrophj Radiotherapy of (ab } 1 Dcnassi 
Feb 2 M) 

Thjroid in cluldren Cancer of H F Hare Feb 131 
Tumors of reticulo-cndotbebul sjstem Treatment of (ab ) 

! 1 kaplan June 7a9 

Ultra short wave thcrapj bpccial problems in (ub ) J 
Patzold Apnl alO 

Utenne fibroid and bemorrhugic mctropathies Cune 
thcrapv of (ub ) I Jovin March 381 
Utenoe fibroid Indications for railiation theropj and opera 
lion in (ab ) C IkcRre Feb 247 
Uterus Blood changes in patients with carcinoma of before 
and after radiation therapy und their prognostic sigmfi 
cance (ab ) H C^ecLe June 7G0 

rays as aid in treatment of gas gangrene Present status 
of(ab) J F Kcllj und D A Dowell March 380 
\antbomutOHis (ScbOMcr CImstian s disease) ab R A 
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GERSHON-COHEN J Chest cradle for roentgen examtoa 
tion of female breast I eh 234 
GEYMAN, M J Simple comprcjw>or Maj *12 1 
GIL y GIL C (ab) Roentgen therapy of malignant paptUuma 
and carcinoma of bladder \pnl >17 
GU-BERT R. (ab ) Roentgen ihcrapi of unRiaa pectoris I cb 
24S 

GILLIES C L. and KERR. H D Roentgen iliagnosis of 
lesions of upper unnar> tract obscry aliens on 432 patients 
having retrocrade piclograms Muv Mk* 

OLANZMANN E (ab ) Otitcogcncsi* imperfecta (\ rohk i>pe) 
and OitcQpsathvrosi* idiopathica (I oliHicin tvpe) Ma) d39 
GLASER MARK AXBERT and BLAINE EDWARD S (ah ) 
Duration of fractures and operative defects of skull as 
revealed bv roentgenograms (follow up studj of 100 
patients) March 170 

GLASSER OTTO and ROVNER LEOPOLD (ab ) Dosimetr> 
in Radiation Therapi I -Gamma fa> measurement* m 
roentgen* Apnl o20 

GLAUNER R, (ab ) Further eijiencnccs with dcsensilizauon 
of mucous membrane during protracted fractional roentgen 
thetapv Ma> 047 

GLICKMAN L GRANT and MINSKY ARMEN A I niarge 
ment of one sternoclavicular articulation sign of congenital 
syphilis Jan So 

OOECKE H (ab } Blood changes m patients ivith carcinoma 
of uterus before aad after radiation therap> and tbeirprog 
nosttc significance June **00 

GOEDEL R (ab ) Conlnbution to s> mploraaiologi of 0*/>{ir 
ctKjeHSam ossts i/ri Apnl al3 

GOLDHAHN RICHARD (ab ) Diagnosis and treatment of 
pleural enipvema Feb 2a0 

GOLDSMITH A. A , truh ROSENBLATE A, J ji auth 
GOLDSTEIN D W (ab ) Fatal lododcrraa following mjee 
tion of lodited oil for pulmonar> diagnoii* Apnl ol8 
GOLDSTEIN HYMAN J (ab ) Rendu Osier Weber disease 
Jan 124 

GOLDSTEIN JACOB D (ab ) Gordon test for Hodgkin s 
disease Jan 124 

GOMBZ E T TURNER C W jt auth 
GORDIJAN. N M vtifi DPBQWYI E D jt auth 
GORD(5 nOFF T and L0DW1G F (ab ) Vitamins in cancer 
therapi May 040 

GRAHAM ROScOE R (ab ) Divcrticubtis of sigmoid colon 

GRAT^”^ CHARLES MURRAY (ab ) Air injection of fascial 
spaces new method of soft tissue roentgcnograph> pre 
Uaunary report March 3S9 

GREBE L (ab) Wilson photograph* of roentgen rtt>s passing 
through matter, Feb 259 

GREENBAUM SidMUND S and TUMEN HENRY (ab ) 
Severe xerostomia from x ray treatment for hypertnehosis 
March 339 

GREINEDER KHJRT (ab ) Tomography and vTiIue in lung 
diagnosis May 047 

ORIMM O Roentgenological visualitatioa of male urethra 
March 381 

GRUKINGER itj/A HANSENjjt auth 
GUREWITSCH j B tri/A DILLON J G it auth 
GUTHRIE DONALD and SHARER RCJBERT F (ab ) 
Permanence of cure following ruptured duodenal uJeer 
March 380 

GUTIERREZ ROBERT (ab ) RAle of anomalies of ladney and 
ureter m causation of surgical condition* Jan 122 

HAAS LUBWIG (ab ) Conctrn.ny bridge, between clinoid 

HABEIN HAROLD C ml/i DESJARDINS ARTHUR U 

auth •’*“ 


HABERLERf GERHARD (ib) Ivurl> treatment of conKcmtal 
ihslocatiun of hip jmnt Mn> irl i 
HALL EARLE R (ab ) Urcicrupclvnu (renal) ob>tructioii in 
\nuug Jun 122 

HAMILTON, JOSEPH G. and STONE. ROBERT S. lutra 
venous and iniradutKUn it admnuviraiion of radio sodium 
Feb 178 

HAMPTON AUBREY O and KING. DONALD S (ab ) 
MidtIle lobe of rikht lung rocntkcn appcaraucc m health 
nml iliscase March 3H.> 

HANSEN and GRUNINGER (ab) Uroken needle in pericardial 
sac of a one and one hilf jear old child Mu) (U2 
HARE, HUGH F Cancer of thvroid m children Feb 131 
lIARRisON EDWARD K .ilh REEVES, ROBERT J, jt 
auth 

HASKINS, C P, and ENZMANN E V Note of new and 
u^parcntli u-^ul biolotvicut indicator of x ra> dovigc 1 cb 

HAStiEY FRED A . and BAUM. FELIX Uilulcral spontaneous 
idiopathic pneumothorax m ao(iarcntl> hcuUhi individuals 
review of recent htcrutufc iml t)fCM:ntalion of case Jan 47 
HUNTER ARTHUR, aiMJENKINSON, EDWARD L jt auth 
HAWTHORNE ALLAN B (ab ) 1 mbr>oloMC and clinical 

a*>^pcct of duulde ureter Jan 121 
HBNNELL HERMAN (ub). Cystic th-^eavc of lung Jan 120 
HERMAN, KARL (uh ) I cncardial calcification Vtay Oil 
HERSCHER HARRY ( ib ) lloilKkin s disease of bone marrow 
and liver Without apparent invohcnicnt of lymph nodes 
1 in 124 

HICKEN N FREDERICK, u-tlh BEST, R RUSSELL, it auth 
HILDRETH ROSCOE C , a*!//! JACOX. HAROLD W it uutU 
HILDRETH ROSCOE C . trdh PEIRCE. CARLETON B , jt 

uuth 

HILL DONALD F . o'd/i HOLBROOK, W PAUL, jt auth 
HILT, LAWRENCE M lidobed gall iil iddcr (vesica fcUca 
ilivi'a) Fell 2J3 

HINDHEDB M (ab ) Utio!og> of carcinoma of stomach Muy 
(k>0 

HINTON J WILLIAM and TROBEK MAX (ab ) Transfor 
mation of gastric ulcer into gastric carcinoma \prtl >15 
H1NT2E A (ah) Keloid und cure b> radiation and thcrap> 

HOBART "MARCUS H and MaLER. DONALD S {ab ) 
O!»tcom>cbu* at Cook C^ounl> Hospital vrilh uppraisal of 
Orr s mclho<I of treatment March jS.» 

HODGES FRED M (ut> ) Rocnigen therapy of certain infee 
ttons Jan 12) 

HODGES FRED M and BERGER R« A* (ub ) Roentgen 
thcrvpv of some mfecUons March 3W 
HOLBROOK W PAUL and HILL DONALD F (ab ) Treat 
ment of atrophic artbnti* Apnl 510 
HOLLAR EMORY D.r« BLACKFORD L MINOR, jt auth 
HOLTHUSEN H (ab) Cxpcneoce as to tolerance for roentgen 
rays and it* application in prevention of injuries Feb 254 
Idem (ab ) Pruclical expencnccs with rehabibt> of indirect 
Dovimelo Apnl >20 

HOWITT F D PILLMAN- WILLIAMS E C . and RUSS S 
(ah ) Investigation of internal radon therapi ifav 6a0 
HUC O and AIME P {ub ) Roentgen therapy of extensive 
pcnarthrili* of knee joint Feb 2o0 
HUMMEL RUDOLF jrr KN UPPER HEINTZ jt auth 
^^MPHRIS F HOWARD (nb) Mild radium therapy March 
_33 8 

HUTTON JAMES H (ab) Hv pertcnsion and diabetes treat 
ment by radiotherapy April ol9 

INOUYE 1^ (ab ) lanucocc of sugar and insulin injection upon 
cilcct of X ray* on malignant tumors June 7o9 

JACOBS LEWIS G and STENSTROM WILHELM Cara 
no^ or o\ary results wcureU bj radiation therapy June 

JACOBY GEORG (ab ) Grcnl and x rays and new universal 
T • March 381 

^ DRE^HO?rSp pPEISCE CARLETON B and HIL- 
nf ^ 1. consideration. 

d.si^”‘^Mai^ —Roentgen therapy of HodgLm s 

PEIRCE, CARLETON B jt auth 

Sfel 

I Mi 

P^Liob Jan ““d pathological 

JONe^ C C brown SAMUEL and FINE ARCHTE 

'■oropharyngeal absee« 

ioRDAN^’w if"* ^KEESSEN WALDEMAR C jt auth 
JUKDAN H Roentgen analysis of spine with descriofmn 

JORDAN °Ia»a J“oe 714 

^ Mwh ^ ^ “'=«• problem 

“"O hemorrhagic 
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D£NARD GUBDES F (u!i ) Uutlium lufc of I'orluLUc^e ln»li 
tuic for Oncolok^y Feb Jol 

BENA^l ^ENRICO (ab ) Kadiuthcrap} of th>mlc h^pcriruphy 

DErfDIClC( A. J , ind DALSER OEN II (j|) ) Cerebral ruent 
hcnoNCtioy a> uUl lu pncuniovcntricuIukruuliN uikl cncclih 
^ uloLrapb). \pril .1) ^ » 

SI5?,% HODGES FRED M . ji auth 

OERMAH» THEODORE M » U€ BOYDEN, BDWAR 
autb 


CUTLER ELLIOTT C SOSMAN MERRILT r j 
VAUGHAN WALTER W (ab ) PLcToTSuon In 
mciit of cerebellar m^ulloblaatoroa* report of 20 cuca 

JUII lijl/ 


EDWARD A , n 


55?^^^ ® and tli-u: Feb 

BEST R RUSSELL and HICKCN. N FREOERICIC (ah) 
LmdanKiu^rupluc demuiutration of bitiury U>a'ynrtj ,»4 and 
other uliktruvtkVc le lona of ^alt biatfdcr utul bile ducci 
Mnri,b HO 

DEUTEL, A (ab ) Us iticatiuii of *st>Iiibyuld bkJRtcnt \pnl 

"'’l WALTER C, jt until 

niKKS W uuA KAYE. G W C it uiith 
BIRD CLARENCE E (uli ) rrcutiurui uf turi.e |iuluujiiur> 
ab-vcesNc-* \piil >(yj 

BIRICELO C C I and (CASPER I A » Circular Icmuu of put 
nioQafv Cutcfkiilun Feb I i» 

BlbllOPi Paul a tab) Bouc clunaet in ilifuulc tluorinc In 
«r . riKutweiiuj^fapbic luils \jtnl »n 

BLACKFORD L MINOR BRYAN. WILLIAM W , and llOL- 
LAR, EMORY D (al») CalctliCaliuii uf aortic v«.Kc let* 

BLAfNE, EDWARD S vith GLASER. MARK ALBERT jt 
autU 

BLOND KAbPEH BAUMANN ROBERT N auHi 
DOHLER LORENZ (ab ) Cau^c of traumatic mvuviti o uii 
can\ foUusiin., di hicatiun uf cltaiw \pril Ai 
Idcta (ab ) frautualtc itiyoutts o sUicant ifiuU uf injury ir 
ireatincot Feb . ». 

BOUbLOC JOH I b t, astro inUstioal tract In cluldrcit June 

IkH.T 

BOWING, HARRY H and PKICKE ROBERT E . iccbme oI 
raibuu) treatment of catnnoma of rrciuut Muv .1 
BOYDEN EDWARD A and BERMAN THEODORE M 
l^vacuattun oI j.all liljabicr m [icptic ulcer lulicntt Match 

BROCK W u.tA KiJHLER A jt aulh 
BROMLEY. J F (aB) Uav phiti h>]»criiituilansru Mat t l*» 
BROWN bAMUEL and PINE AHCIHE 'sur.iical anatomy of 
alabiinen rueut«cn lU ju. tuU fan 7f 
BROWN bAMUEL uiijONEb C C jr auth 
URUNN HAROLD, ui/r, LEVITIN fObEPH it aurh 
BRYAN WILLIAM W. u< BLACKFORD L MINOR jt 
auth 

BU (TING C H ui^POHLB E A ft autb 
UUUCHAM THOMAb A \ddres of rclirmi. t re (dent Jan 
y * 

Idem I rr^itiatii u uf ^avel Jau * 

BURKE RICHARD M \ am bniM luui(s case rr(>utf of fmltou 
ciniJi) emu Nlafkli ^^•7 

BUSbK A« W fab ^ (cue is uf ei ittieboraa t y kuLiiof Mav Oil 
DUTSCH WINFIELD L u> a McGOWAN. JOHN M ji 
aulh 

CAIRNb, HUGH un/^ TWINING E W, it auth 
CAMP, JOHN D t.n;i BARKER NELSON W jt auth 
CAMPBELL MEREDITH F (ali ) ''ur.i.icat trralmcttt of aiium 
allrk of ui irer urinary (fact in khihlfen Jan i.. 

CARTER KAY A . and LAJNO DONALD R . Non carcinoma 
toui turners uf siuruach Xlarth 101 
CARTY JOHN R (ah) Soft ti sue roentKcno.^rapli> unatoml 
ral icrlmical and patbolo^uaf cou idcratiuof Jan Idtt 
ClIAOUL H (ah) licatmcnt of rectal varciooma bv surgical 
frerinw and ciiM urc tu eli>-*c ruentwcu therapy ttT 

CHAKMANDARIAN. C lab) Rocoihcn therapy of fed! imma 
tory disease Feb •)!> 

CIPRIANI, MARIANO (ab) Hadiolo.*ic study of M>mc anom 
abc* and conv.enil4l malformations of nkclctoii and 
iuiiits 7««e 7 J 

CUAHK KUGENE u-iti RUDENKBLD SIDNEY jt auth 
CLAUK GEORGE L »ml bllEHK JOHN H X ra> dlirrai. 
tiun \tu<iim of KloLuLtr nrolcmt I t kk udmmiii Jjo 
,S II —Hcino^luliiif. I'cli Ml III— VciJim uf for 
mjlilrhttlc uii tirutciiK Mutch J »7 
CLUTE HOWARD M (uli ) I'tobicm ol cuiiccr of iMocrcj'* 

COLe'^LEwIs GREGORY Colocopic melhixl of demon^rat 
lint Wnowlcdkc couccruinn mcihcal Mcc*. fc«I ) Tan hJ 
COLLER, FREDERICK A tcilA FREYBERG R H Jt uiith 
COLLINS E N and ROOT, J C (uli ) I'limimtimn of con 
(uilnt; kok ibudowk dtirink cbolccj ktoKraphy I>> Mkc ol 

CON*STaVtINo 1' DEMETRIO ui//i TALIA FERDIHANDO, 

COP^MAN, W S C (ab ) I Ibrujltn \furch 3S^ 

CODTARD, H (ab ), UocniKcn therapy of carcinoma and 
pcnodicilv of epithelial cbaimcn ''b"' ^‘V mditcr 
COTTENOT P (ab ) Uocntken therapj of cudartentia oblitcr 

CRoIlN "diThRILL D and ROSENAK, BERNARD D (itb ) 
Combined form of llcilla and colitlJ Jan f-* „.g 

rnnWTUER. f A (ab ) Physics and radioloaj I'cu -jo 
PUT TEN TiIoMAS S (ab ) IiUcsllna( obstniction doe t 
‘^"‘'bobin ntc^ of uscciidink colon 

Ink colon and nikmoid throuBii dense rlnK m mesenteo 
ascendiuK colon, Jun Idl 


^;;To“ l^trnfpJe^m'o^nl 

DEAN H TRENDLEY (a!) ) Chronic endemic dental fluorosis 
(mottled enamel) March 18'J 

DH BBRNARDI ETTORE (ub ) Radiotherapy for primars 
nubkuant tumoDi of Imnc Feb J>8 j 

DELHEkM aod PlSCllGOLO (ab ) Four years of kymo 
__^)sfy‘Phy of cardiovascular system Jan 123 
DESJARDINS. ARTHUR U (ab ) Maliffuant bone tumors 
cured bv radiation thcraiiy Feb 2 >8 
DESJARDINS. ARTHUR 0 HABEIN HAROLD C and 
wATKlNb CHARLES W (ab ). Unuvual complications of 
radiation treatment March 383 
DESbAuER, FRIEDRICH (ab ) New Institute of Radiolocy 
and liioph>MCsin Istanbul Feb 2 jS 
I'Icro (Jb) fhcurctical principles of short wave therapy May 

DILLON J G and GUREWITSCH, J B (ab ) RoentRcn 
imai^c uf lun,sS m bronchial uiihma Jan- 127 
DIRKSE. PAUL Ra ird)i PEIRCE, CARLETON B . jL auth 
DOWELL D ARNOLD udA KELlY, JAMBS P it auth 
DOWNS ELWOOD EMERSON (ab ) Lum. cUani.es subsc 
imcni to (rradiation in cancer of breast April oM 
DREBSSEN WALDBMAR C and JONES R. S (ab ) Anthra 
coubcosis March 188 

DUBOWYI. E. D and GORDIJAN N M (ab ) Changes m 
bacterm flora uf tonsils tmiuced by roentgen therapy of 
cascA aflhctcil nitb chronic tooviiUlis \farch 389 
DUCUINC, J . and PABRE P (ab ) Chrome paralytic duodenal 
sta IS Jan I2l 

DUFFY JAMES J (ab ) Advantages and disadvantages of 
ra«luim element pack Jan 12S 
DURUSOY SALAHl trdh MAGNUS-ALSLEBEN £ jt auth- 
DWYBR MAURICE P Henna of cardiac end of stomach 
thruu^lt iliaphrawm March 31 ) 

EAGLETON. WELLS P (ab ) O tcomyUtis of Infenor sur 
face of iKtrous pyramid, Keb .aJ 
EDOEHOJ. E (ab ) 1 sperimenu regarding treatment of sha 
cancer with very soft rixotwea ray's, Apnl olG 
EHRLICH j C vnH SLOAN LeROY H,. )U auth 
EICHLER. PAUL (ab ) for catruva^lion of kidney pel 

vl« and prevention Jjo )2fl 
ELWARD JOSEPH F (ab ) March foot May G42 
ENGELS H (ab 1 Kc-ults of nidiation therapy of carcinoma 
of hrunchu^ Viuril >P 

ENZMANN B V.^tlh HASKINS C P jt auth. 
ESSENBERG, J M Micmpt to cavtraie chick embryo with 
s rav 4 March 3 >J 

ETTINGER A, adh SCHLOSS J , jt uuih. 

ETTINCBR, ALICE (ab) klsuabralion of minute gallstones 
lav cr formation of bde March 380 
EUSTBRMAN GEORGES (ub ) DiagnosUc aspccu of rocot 
genolo^ically negative gavtne disorders March 389 

FABRE P , u-dA DUCU/NC J jt auth 

FACCl TofeATTI FRANCO itt PELLEGRINI GIUSEPPE 

PAlilA'^G, TWOUBLY G «nil MARINELLI L. Method 
for dccica^ink lonliatioD m Am applicable to supen-olUge 

FALC(5nVr''eS(n^s¥ H and LEONARD, MAURICE f 
(ab > JIodLkio H OI-vcum: of lung Jan 124 
FANCONI G (ub ) Fseudo-syphililic subacute tular broncho- 
ncumomtik of undernounshed child ifay 047 
FERGUSON R S (ah.) Treatment of cancer of bladder b\ 
divided doses of roentgen rays at lonfjdiitan^ Apnl. 511 
FBRROUX K., REGAUD C and SAilSSONOW a (ab ) 
Increase of radiorcsistance follomag repeated caposure to 
■mall doses of roentgen rays April 509 , , , i . 

FINDER JEROME G (ab ) Tranwtory smovnUs of hip joint 

in childhood Feb «.**rroT i .o 

FINE. ARCHIE, vUh BROWN, SAMUEL jt auth 
FINE, ARCHIE u-t/A JONES C C Jt auth 

FINEMAN S Radiographic dev ice for anlcro^slcnormensura 
tion of ethmoids and sphenoids Feb -38 
PISCHGOLD irilA DELHERM jt auth i. , ^ 

FLBCKSEDER R (ab ) Eliologic factors of bronchial carci 
noma Nlay 040 , 

FLEISCHNER F (ab ) Paradoxical opooties withm pneu 
, raothorax Jan 128 

FRKNKEL L (ab ) Osteomalacia Afav 944 u 

FRANKEL S R »nd NEUMANN, I M (ob ) 

of newest methods of roentcen therapy AP"' 

PBAY WALTER W (ab ) DiffereuUal diagnosis between 
^m(ecJ;?7and n^bgiiwcy m ca«ni of dorsal paruy ertebral 

I<l.m““KItc^t'‘’of'^sltlon on prodocUons of cyst like shadows 
about shoulder joint June 973 t it auth 
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FREYHERG R, H BARKER PAUL S KEWBUROII L 
H. *nd COLLER FREDERICK A (ah ) iniuitur> 

phib'm (Cushing, s i»>Ddromc) report of \crUicd cum:* v%ith 
lij'^uSsMoa of tiilTcrcnual dUkuosj-i ami Ife ament Ma> Olb 
FRICltE, ROBERT B , BOWING, HARRY H jl aiitb 
FRIEDL E (ab ) Osicochrontlilj^ ti»\Necans uf head of femur 
Ion IJO 

FRIEDL-MEYBR, M (ab ) Casuistic cumribution rckartlmw 
tumor like ulcerative vlenoMn^ intlammation of distal ileum 
{icrromai ileitfi) Ma> bfJ 

FOCHS G (ab) Inducncc of elcctromaknctiC vra\e< on hrcutul 
KamiBcf cancer re iction \pril H7 
FULTON J STROTHERS (ab ) \ ra> ihcrap> mcirciuoma 
of lut^ Ma> tH7 

FuSSL EMIL (ab ) IlocntRcn diaknovis of non calnticd 
ihroTObi of heart Jau l-ii 

GAAL ANDREAS (ub ) Roentgen dta^oMt of ancur>5ni'* of 
laicrual carotid arlcrv jan IJi 
GAENSLEN. F J (ah ) I racturc of oeck of femur March 379 
GAN2 E (ab) hate of patients M»Tth carcinoma of breast 
Ueaieti al Roentgen Institute m Aurich duniiK 19 JO l‘>3J 
April ol4 

GARDNER LeROY U (ai») Hiusnosis of Mltcosis with 
speaal rc/crcucc to rucfllkcnolokical mTatfcslation^ Jan 
US Feb Jw 

GARLAND,L HENRY Group hospitalization insurance Status 
of radtolo^itts in relation lu this i>pc of hospital practice 
(cd ) l-eb J40 

GASSUL R (ab 1 Contnhuiion to ctiuluo of cancer I cb J >d 
GERSUON'-COBEN J Chest cradle for roentgen eeamtiia 
tion of female breast 1 eb J3I 
CEYMAN, M J Simple compressor Ma> djl 
GIL J GIL, C (ab) Rocnixen thcrapv of miliKnanl papillorua 
and carcinoma of bladder April >17 
GILBERT R (ab ) Uocntcen lhcrap> of aa^ina pceions Feb 
J43 

GILLIES C L and KERR H D HoentRcn diuRnosis of 
lesions of upper urinary tract observations on -IdJ patients 
having retrograde p>clo>.ram* Muv uW 
GLAN2MANN E (ab ) Osteogenesis imperfecta (\robk t>t>c) 
and oitteopsatbv rovis uiiopathica ( I ohstrm iv tie) Ma> »»dU 
GLASER MARK ALBERT, and BLAINE EDWARDS (ab ) 
Duration of fractures and operative defects of skull as 
revealed b\ rocntRcno>.rams (foUoiv up *tuil> of 100 
patients) March 37J 

GLASSER OTTO and ROVNER LEOPOLD (ab ) Dostmelr> 
m RaUtauon Thcrap> I Camma ra> raeasufcmcnii in 
roeatcens April oJO 

GLAUNBR R (ab ) Further eipencnces with descnsitization 
of mucous membrane dunni, protracted fractional roentgen 
therapv, Ma\ b47 _ 

GLICKMAi^ L GRANT aad MINSKY ARMEN A. Enlarjrc 
racnl of one sternoclavicular articulation sign of congenitul 
sNohdui Jan ^ 

OOECKE H, tab ) Blood changes in patients v.ith carcinoma 
of uterus before and after radiation therap> and their prog 
nostic sigoidcance June 700 

GOEDEL R (ab ) (.oniribution to s> mptomatologj of Ojti/u 
ctMiiensaas oss$s ilet April 513 

GOLDHAHN RICHARD (ab) Diagnosis and treatment of 
pleural empvema Feb 2 vj0 

GOLDSMITH A. A suh BOSENBLATE A J }t auih 
GOLDSTEIN D W (ab ) Fatal lododcrma follomoR injcc 
tion of iodized oil for pulmonar> diagnosis ApnJ oI8 
GOLDSTEIN HYMAN J <ab ) Rendu Osier Weber disease 
Jao 124 

GOLDSTEIN JACOB D (ab ) Gordon lest for Hodgkins 
Jan I2J 


GOMEZ E T vMh TURNER CW jt auth 
GORDIJAN, N M irKfc DUBOVm E D 


GORDIJAN, N M vith DUBOWYI B O jt auth 

GORDOHOFF T and LUDWIG F (ab ) Viiaminj in cancer 

GRASAlf^ROsboE E <ab ) Diverticulitis of tig moid colon 

GRAT^"* CHARLES MURRAY (ab ) Air injecUon of fascial 
spaces new method of soft tissue roentgenograph} pre 
litmnary report March 389 

GREBE L (ab) Wilson photographs of roentgen ra>» passing 

throuch matter Feb 259 

GREENBAUM SIGMUND S and TUMBN HENRY (ab ) 
Sc\erc xerostooua from x ra> treatment for h>pertnchosis 
March 389 

GREINEDER KURT (ab ) Tomograph> and value m lung 
diagnosis May 647 

GRIMM O Roentgenological visuaUzaiioa of male urethra 
March 3Sl 

GRUNINGER v!ilh HANSEN^t auth 

GUREWITSCH J B xetth DILLON J G u auth 

GUTHRIE DONALD and SHARER, ROBERT F (ob ) 
Permanence of cure following ruptured duodenal ulcer 
March 386 

GUTIERREZ ROBERT (ab ) RAle of anomalies of kidnev and 
ureter m causation of surgical conditions Jon 122 

HAAS LUDWIG (ab ) Coaceming bridges between cliootd 

HABKIN HAROLD C wi/A DESJARDINS ARTHUR U ,r 
auth '* 


IIABERLER, GERHARD (uli ) lurlv treatment of congenital 
dislocation of hip joint Mu} dl i 
HALL EARLE R (ub ) Urclcrojiclvic (rcnul) obstruedon in 

HAWLLTbllrjOSEPH G and STONE ROBERT S, Imru 
\cfiuus and inlradiuxlcnal adniinistr ition of radio-sotUum 

HAMPTON^ AUBREY O, and KING, DONALD S (ub ) 
Middle lobe of right lung roeiitwcb uppcuruncc in health 
mill iiiscuvc March JH-i 

HANSEN and GRUNINGER (ab ) Broken needle m pcncurdial 
VIC of u one and one half vnr old clnliJ Ma> 642 
HARE, HUGH F Cancer of thyroid in children Feb 131 
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